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a Quick Look 


at this issue... 


BUSY OIL MEN: To help you put first things 


first, scan these time-saving digests on this 


and the following pages, checking those 


you want to read first 


Import Plan Expected To Be Beneficial. The 

new, mandatory oil import control program is ex- 
pected by many independent producers and others to be 
definitely beneficial to the U.S. oil industry. The plan 
calls for immediate sharp reduction of imports. Mean- 
while, domestic crude production remains strictly cur- 
tailed, in accordance with market demand. Stocks of 
crude and refined oils are lower than a year ago. Demand 
for all oils was about 3.5 percent greater in the first two 
months of this year than in the like months last year. 
Considering all these factors, the industry is in a favorable 
position, with quite promising prospects...... Page 25 


Continuous seismic profiler aids marine ex- 

ploration . .. A new marine exploration device, 
developed originally for scientific purposes, is being used 
to map geologic horizons beneath the ocean bottom. 
Offering both a separate and unique method of con- 
tinuous surveying and a supplement to conventional sur- 
veying techniques, the device maps shallow geologic 
structures directly and quickly and little geophysical 
interpretation is required..................-. Page 107 

Continuous velocity logger yields excellent 

results . .. Accurate velocity information obtained 
at minimum cost and improved qualitative and quantita- 
tive porosity information are highlights of the continuous 
velocity logging technique. The procedure also is useful in 
well testing and completion operations, character correla- 
tion and in obtaining formation data for reservoir studies. 
For a complete resume of the application of the velocity 
log, see ees : re Terre res Page 111 

Seismic velocity effects may hide organic 

reefs . .. A limestone reef near Stamford, Texas, 
demonstrates false structure caused by lateral difference 
in seismic wave velocity. Theoretical analysis shows that 
the amount of false structure mapped on beds beneath 
the reef would have been smaller if reef porosity had 
been greater, if oil or gas had replaced the interstitial 
water, and if depth of burial had been increased. Geo- 
logically reasonable combinations of these hypothetical 
changes can be envisaged which would have rendered 
this reef practically unrecognizable. For the first of a 
eee ee Page 118 
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Unique magnetic tape playback system . 

Magnolia Petroleum Company’s Field Research 
Laboratory has developed a magnetic tape playback 
system using a multi-channel “time-shifter,” a TV type 
monitor and a “variable area” type cross-section plotter, 
Accurate results in a minimum of time is a chief feature 
of the method. Also, much of the drudgery associated 
with seismic computing is eliminated and an interpreter 
can spend more time on strict interpretation. . . Page 123 


Nuclear precession device shows promise. , , 

The nuclear precession magnetometer may prove 
to be a very useful tool in oil exploration. Field use by 
several companies and a number of observatories during 
the International Geophysical Year indicates that this 
device is a reliable, durable and easily transported in- 
strument. It may improve exploration significantly, 
especially in such areas where changes in magnetic 
weather tend to be particularly abrupt, such as north- 
western Canada and Alaska................. Page 127 


Seismic shot hole drilling with air is cutting 

exploration costs in the Southwestern and Rocky 
Mountain oil provinces. Surveys indicate that in shallow 
pattern shot hole drilling average cost is 24.9 cents per 
foot compared to 34 cents per foot for drilling with mud. 
In drilling standard shot holes, costs average 27 cents 
per foot with air. Other advantages of this technique are 
described in the article beginning on .... Page 129 


Electronic computers applied to plotting 

seismic cross-sections offer the interpreter more 
accuracy and greater flexibility. The technique is far 
more accurate than hand-plotted sections which fre- 
quently lead to computational errors and inaccurate 
plotting. This article describes how point-plotted cross- 
sections can be prepared automatically using a digital 
computer and a modified accounting machine. . Page 131 


New exploration technique shows promise... 

Field tested for the past five years in producing 
areas of Texas, Louisiana, New Mexico and Oklahoma, 
this unusual exploration procedure has produced good 
results to date. Based on the detection and interpretation 
of low energy gamma rays emitted from the subsurface, 
the technique also has been found applicable in reef 


Page 134 


areas 


How to appraise wildcat prospects—(Part 2) 
LJ . . « The final part of this informative series ex- 
plains how the Michel T. Halbouty Oil and Gas In- 
terests determines economic factors in the geological 
appraisal of wildcat prospects. How to estimate possible 
profit and determine permissable tolerance are discussed 
in detail, plus four excellent examples showing how this 
successful evaluation method is used. Turn to. . Page 138 


When cable tool holes are logged properly, 
the logs can be analyzed quantitatively as to 
formation water resistivity, porosity and fluid saturations 
in oil sands. In gas sands, the vertical extent of the gas 
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zone and rate of flow can be determined from the logs. 
This article shows this technique both mathematically 
and graphically. Though much has been published on 
this subject regarding rotary holes, application of such 
techniques to cable tool holes is unusual....... Page 142 


Bottom hole separators increase production 
CI . - - Substantial increase in pump efficiency and 
production as well as a decrease in GOR has been 
realized by operators installing bottom hole separators 
in wells in the Denver-Julesburg and Powder River Basin 
area. This article presents a summary of various types 
of separators, theory of operation, well performance ex- 
periments, types of wells from which favorable per- 
formance has been obtained and a discussion of the 
factors used in determining the selection wells for in- 
stallation ...Page 152 


What's ahead for the domestic producer? .. . 

Instead of waiting for fate or some other nebulous 
force to solve its many problems, the oil industry is 
taking positive action to pull itself up by the bootstraps. 
For a timely report on the economic eroders eating away 
at producers’ pocketbooks, plus an informative report on 
a voluntary group that is working to ease some of the 
industry’s major problems, turn to......... .. Page 158 
Slim hole operations in Canada . . . Impressive 
results are reported by Texaco Exploration Com- 
a 25-well slim hole drilling 
program in the Pembina field. A 37 percent reduction in 


pany in an evaluation of 
completion costs and a 20 percent reduction in total well 
costs are reported. Drilling and completion techniques 
ave described, Turt 00... 60.6.6. secs ene cus Page 166 

New charts speed oil property present worth 

calculations . . . Designed for use with a uni- 
versal chart, these recently developed graphs of oil well 
decline vs. 6 percent money show discount factors which 
permit rapid qualitative present worth evaluations. 


Page 174 


Air drilling operations in Kentucky . . . Can 
air be used for drilling while encountering a water 
influx of 200 barrels per hour? To see how United Fuel 
Gas Company accomplished this in their Kentucky op- 
ee Pee Page 177 


erations, turn to 


Know your mud pump (part 9)... What is 
mud pump volumetric efficiency? The ninth in- 
stallment in this series discusses this question and also 
tells how a drilling contractor can achieve the maximum 
efficiency from his mud pumps.............. Page 182 


Correct procedures for field sampling gas .. . 
This article describes correct procedures for sam- 
pling specific types of gases from wells or lines. For a com- 
plete discussion of proper field sampling techniques, turn 


BP 535. obedience keds okra ke eee ae eee Page 188 


In offshore Louisiana operations, new type muds 
are being put to new uses. Offshore drilling is 
hazardous and a fishing job can cost millions of dollars. 
Good mud practices are a must if good hole is to be 
APRIL 
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MEMO TO _OILMEN : 
SUBJECT: NEXT MONTH 


Looking for illustrations and 
descriptions of the new explora- 
tion, drilling and production 
equipment to be displayed at Tulsa's 
International Petroleum 
Exposition? 





Need a complete report on facili- 
ties and features of the oil show? 
What about a listing of all the 
equipment and exhibitors at the 
show, plus a map of the exposi- 
tion grounds? 


This information and much more 
will be provided by WORLD OIL as 
a special service to the oil 
industry in next month's special 
Exposition Issue—and in an Ex- 
position Guide Book which will 
include the most complete listing of 
equipment and exhibitors available. 


You are invited to pick up your 
complimentary copy of WORLD OIL‘s 
Guide Book when you visit the 
Gulf Publishing Company booths 
(181-182 and 149-150) in the 
center of the Oklahoma Building. 


To those of you planning to 
attend the show, we hope to meet you 
personally during your visit to 
Tulsa. To those of you unable to 
attend, be sure to read the 
May issue of WORLD OIL for the 
next-best look at exploration, 
drilling and production equipment 
as new as tomorrow. 


made. This article deals with current mud practices of 
the Louisiana offshore area and provides important in- 
formation which may well spell the difference between 
fast, successful drilling and a fishing job or a junked 


Acai Gh Re ee ee ae Page 194 


IR 5-day a: penta ar eos 

Accelerated exploration in Switzerland is ex- 
L] pected to result from passage of fairly good petro- 
leum codes in several cantons. Long considered by many 
geologists as having good oil possibilities, Switzerland has 
not developed any production due to a dearth of laws 
to allow, much less to encourage, exploratory drilling 
and production. After considerable development of in- 
terest during the last five years in the problem, however, 
several cantons have reconsidered these laws. See the 


related stories On.............0.0. Pages 209 and 222 
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Check these pages for 
reports on... 


@ U.S. crude and natural gas 
liquids reserves 


@ U.S. natural gas reserves 
® Canadian reserves 


@ U.S. stripper wells 


U.S. reserves of all oils at record high 

in 1958 ... Proved reserves of crude and 
natural gas liquids totaled 36.7 billion barrels at the 
end of 1958, up 752 million barrels over the same 
date in 1957. For the first time in five years, API 
reports an increase in additions to crude reserves 
200 million barrels), bringing the total to 2.6 bil- 
lion barrels. Five year comparisons show that the 
top liquid hydrocarbon states are now accounting 
for a smaller portion of U.S. reserves, while fou 
Rocky Mountain states are increasing their percent 


of the total. Turn to ....Page 148 


Gas reserves continue to set yearly rec- 

ords . . . U.S. natural gas reserves increased 
7.6 trillion cubic feet last year to a new record total 
of 254.1 trillion cubic feet at year’s end—with Texas 
and Louisiana accounting for 74.5 percent of the 
increase. However, net production dropped during 
the year for the first time in the postwar era. The 
1958 total was 17.3 billion cubic feet less than the 
11.5 trillion cubic feet of natural gas produced dur- 


........Page 150 


ing 1957. Turn to 


Canada’s petroleum and gas reserves up 

over 10 percent ... Proving up of new 
petroleum and natural gas reserves proceded effec- 
tively in Canada in 1958. The nation’s reserves of 
both petroleum and gas were increased more than 
10 percent. The gain for natural gas liquids was 
over 20 percent. Presently, Canada has 3.165 billion 
barrels of crude reserves, 484 million barrels of nat- 
ural gas liquids, and 23.3 trillion cubic feet of 
natural gas. Alberta accounts for over 80 percent 
of the country’s reserves of each of the three re- 
........Page 151 


SOUTCOES.... 


Stripper wells account for 18% of U.S. 

crude production .. . According to the 
Interstate Oil Compact Commission’s most recent 
annual survey, U.S. stripper wells also accounted 
for more than 66% of all U.S. wells and more than 
26% of total U.S. reserves. For complete details on 
this highly informative report, turn to. .Page 162 
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“ae | Imports, depletion and the Harris Bill . . . Now that the impact of mandatory import 

_ | controls has settled down to sbeventls of sober reflection, several oil industry lead- 

itor ers are expressing fear of further government control—possibly of prices. . 

itor Depletion provision furor has cooled down, with House Ways and Means Commit- 

se tee expected to stick by decision to consider only Treasury Department’s proposal to 
cant give it authority to specify mineral processes on which depletion can be computed 
ae | Opponents to 27.5 percent depletion provision say they don’t expect to get rate cut 
| in this session of Congress—they just want to keep issue alive and possibly build 
| up enough votes to get rate cut in two years or so. . . Harris natural gas bill is 
“dead duck,” says the bill’s author. Reasons: Lack of industry and administration 
enthusiasm for the bill, plus outright opposition from one segment of the industry. 

| 
Oil companies step up equipment purchases... Although some circles believe public 

350 feeling toward unions may discourage a prolonged steel strike this summer, oil 

ay companies are taking no chances. Youngstown Sheet and Tube Company Chair- 

LES: man J. L. Mauthe reports he has never seen such a rush to turn out oil country 

— goods. In fact, oil companies are increasing equipment inventories in such large 

po volumes, third quarter operations of the steel industry are bound to be affected. 

ocha, 

c. 2 Are oil men too concerned about costs? . . . Tidewater Oil's Southern Division Vice 
President E. B. Miller, Jr., says it costs $1 per barrel to find oil today, compared 
with $1 to find nine barrels in 1936-38 (See Page 158). Also, average yield per 

= well has dropped 42 percent since 1949, while Texas per well production has 

ingle dropped to one-third of 10-year ago averages. Cost per well has increased from 
aan average of $34,891 to $57,680 during same period. Miller adds that U.S. Bureau 
~~ nh of Mines figures reveal oil companies spent $7.1 billion to find, drill for, and pro- 

duce oil and gas during 1955. Net value of the production: About $6 billion, leav- 
mal ing deficit of more than $1.1 billion. 

naga- 

mead New York economic consultant Boni, Watkins, Jason and Company says the oil in- 
dustry is too concerned about such figures. Instead, the industry should take closer 
look at cost trends as compared with trends in value of what is produced. Accord- 
ing to company statement, the exploratory well success rate has increased from 12 
percent in 1938-40 to 20 percent in 1955-57. Between 1947 and 1958, drilling costs 
per foot increased 29.27 percent, while crude prices increased 55.96 percent. Also, 
the value of crude and natural gas found increased 97.67 percent between 1947 and 
1957. 

U.S. crude reserves total one trillion barrels . . . Including upland and offshore re- 
serves, plus the 60 billion barrels that have already been produced, there are about 

. one trillion barrels of underground crude reserves in the U.S., so states a report 

» made by the Bureau of Mines to a House appropriations subcommittee. About 30 
percent, or 300 million barrels will eventually be brought to the surface, including 
the 30 billion barrels of presently proved recoverable reserves. 

ANY, 

ie What about liquid methane imports? . . . According to FPC Vice Chairman W. R. 

map Connole, international competition in natural gas may soon pose a bigger problem 

the for the U.S. oil industry than the current import hassle. Basing statement on suc- 

the cessful tanker shipment of liquid methane to England, Connole added that sales of 
inexpensive foreign methane to urban areas of East and West coasts probably will 
be as appealing or more so to sellers than European markets. 
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THE ON LY 
. MODERN-DESIGN 
COMPRESSORS 
FOR GAS BOOSTER 
OPERATION 


© Full force-feed lubrication. 
© Field-replaceable crosshead guides. 
® Patented Joy “Dual-Cushion” valves. 


© Field-replaceable cylinder liners. 








om 


®@ Anti-friction main bearings. s Socects e re 
Joy WNB-112 Gas Compressor installation. 


Modern Packaged Joy Gas Compressors are backed Joy Gas Compressors are available in space-saving 
by a century-old reputation for low maintenance vertical, V-type, and semi-radial designs . . . single 
and long service. The time-proved features listed or two-stage units with cylinder sizes from 3’ to 
above make Joy Compressc:: the most reliable for 13%’’. Four different frame types accommodate a 
gas gathering, repressuring, or gas lifting. power range of 50 to 400 HP. 








Joy WNB-114 Gas Compressor unloading onto a concrete pad. Joy WGB-110 Gas Compressor installation. Inlet pressure 
Inlet pressure 5 psig; discharge 150 psig. Capacity 2MMCFD. 150 psig; discharge pressure 500 psig. Capacity 1.028 MMCFD. 








Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 
Ready-Span ion ond In Canada: Joy Manufacturing Company 
Dust Collectors Compressors Conveyor Blowers (Canada) Limited, Galt, Ontario ! 
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SECURITY Makes the Right Bit 


fe~ th o Job! Selecting the RIGHT bit assures fastest pene- 


tration, maximum footage, and greatest drilling 
economy. Rely on Security to furnish the RIGHT 
bits for every well you drill. Send for Secur- 
ity’s 1959 fact catalog of rock bit information. 


Security manufactures a complete line of rock 
bits — including 1120 types, sizes, and other 
variations — a few of which are illustrated above. 
Each satisfies a specific combination of drilling 
conditions, to meet the oil industry’s most exacting 
requirements. 


There are Security bits for the softest shale 
having the lowest compressive strength. There are 
Security bits for every intermediate condition and 
complication up to and including the hardest flints 
and quartzites. 


Security bit sizes range from 55% to 15 inches. 
Pin sizes vary from 314 to 65% inches. Circula- 
tion types include regular, jet, air, and jet air. 











Good Wells Make Good News 


A Monthly Report on Wells That Are Now Worth More 


April, 1959 


In each of these frac jobs by Dowell, the treatment was especially designed 
for unusual well conditions. In each case, results were remarkably successful. 








@ Sweetwater County, Wyoming (0ld Oil Well) The pay was an open hole 
section of the Tensleep sand from 5267 to 5575 feet. Production had 
dropped from 285 bopd to 110 bopd. Operator ordered Petrojel*, and 
Dowell injected 30,000 gallons gelled crude and 30,000 pounds sand. 
1025 gallons of the temporary plugging agent used in Fixafrac* were 
injected at mid-treatment. During fracturing, pressures ranged up to 
4400 psi and injection rates up to 20 bpm. After treatment, production 
leveled off at 270 bopd. The entire cost of treatment, including cost 
of running three-inch tubing, was paid out in slightly over one month. 

















@ Northeast British Columbia, Canada (New 0il Well) Perforations 
into the Triassic sandy lime were from 4251 to 4272 feet. In spite of 
95 per cent acid solubility, acid treatments in this formation had failed 
because spent acid would not come back. Fracturing was difficult because 
the crude oil had one of the worst emulsifying characteristics of any 
oil ever tested. Dowell tests indicated that satisfactory results might 
be expected if a demulsifying agent and F.L.A.* (Fluid Loss: Additive) 
were used. The operator ordered Sandfrac*. Dowell injected 20,000 
gallons modified lease crude with 20,000 pounds sand down casing at 15 
bpm. Well had been producing 65 bopd. After treatment, production 
was 115 bopd. Payout was only two months in a field where payouts were 


notoriously slow. 




















™ Ochiltree County, Texas Panhandle (New 0il Well) Casing perforations 
into the upper Morrow sand were from 7510 to 7522 feet. Dowell tests on 
samples of the formation and produced fluid indicated use of BDA* 
(Breakdown Acid) and Sandfrac. 750 gallons BDA were injected to break 
down formation and remove drilling mud. After clean-up, well made 5 
boph on test. Then another 500 gallons BDA were injected as a spearhead. 
This was followed by 480 barrels lease crude and 29,000 pounds sand. 
Injection rate was 38.2 bpm with pressures ranging from 2250 to 2800 
psi. After the well was cleaned up, it tested 394 bopd. 





@® Seminole County, Oklahoma (New Oil Well) This well was completed 
through perforations into the Earlsboro sand from 3294 to 3332 feet. 
Operator wanted a low cost fracturing job so he ordered Sandfrac. Dowell 
injected 4000 gallons refined oil and 8000 pounds of sand. Fifty ball 
sealers were injected during treatment to improve fracture pattern. 
Injection was down tubing at 5 bpm and 2000 psi.- This well originally 
tested 1% bopd. After clean-up, it tested 150 bopd through a %-inch choke. 














Whether your stimulation problem is unusual or routine, call your Dowell 
representative. He can help you select a treatment designed especially 
for your well. For detailed information or prompt service, call the Dowell 
engineer in your area. In Canada, call Dowell of Canada, Ltd.; in Venezuela, 
United Oilwell Service. Dowell, Tulsa 1, Oklahoma. “Dowell Trademark 


Services for the oil industry 
DIVISION OF THE DOW CHEMICAL COMPANY 

































Sound geological thinking 


A Guest Editorial 
By Lewis G. Weeks 


President AAPG 


is the key to new oil discovery 


PETROLEUM EXPLORATION in the future will give in- 
creasing emphasis to finding the meaning of the vast 
amount of data gathered at great cost by the driller, the 
geophysicist and the geologist. For the most part, these 
data are stored in files and libraries without adequate 
analysis and without their real meaning and value being 
ascertained. The immediate cost of such analysis is in- 
finitesimal as compared to the many millions spent in 
obtaining the data. The ultimate value of the analysis 
may be little or vast depending on the capability of the 
analysts and their perseverance in the analyses. But one 
thing is sure. We will never have capable analysis until 
more serious effort is made to ascer- 
tain the facts. 

There will be improvements in geo- 
physical tools, in office manipulators 
and other instruments, but the great- 
est frontier for progress in exploration 
is in the mind of the geologist. His 
potentially most useful discovery tool 
is his mind. 

The geologist’s mind functions with 
less chance of error the broader his 
background of experience. But he 
needs to have the desire to learn as 
well as the opportunity. A geologist of 
this type who has analyzed conditions 
in 50 or 100 cases, representing some 
10 or 20 types of oil basins and oil 
occurrence conditions, can come to a 
far sounder conclusion in a new area 
or on a new problem than one who has spent his life in 
one area. The former may actually have.a more accurate 
understanding of facts in the area of the second because 
he has learned, at least empirically, from multip!e obser- 
vation to discriminate between fact and fancy. In this 
connection, an open mind is essential in a good geologist. 
If he has an unprejudiced mind he has no doubt given up 
many of the archaic, completely unsound ideas most of 
us started out with and which still form the bible of some 


FeC ylogists. 
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EXPLORATION ‘59 


Never is all of the information in a basin or area avail- 
able. The gap between what is known and what it would 
be desirable to know may be large. It can be spanned 
only in the mind of the geologist. How well he may do 
this depends on how thoroughly he has mastered the real 
meaning of data, the extent to which he has developed 
wisdom and judgment in its interpretation. 


A method or schedule of exploration, or an explora- 
tion tool, surface or subsurface, cannot make a decision. 
A decision can only be made in the mind. An exploration 
tool may reveal a structure, and most structures are dry. 
A tool has no power of discriminating 
whether one structure is more likely 
to be oil-bearing than another. A 
beautiful structure may have physical 
appeal, but an oil trap properly po- 
sitioned basinwise to carry a prolific 
oil pool may be no better than fifth 
rate as a structure. Some parts of a 
basin may be exceptionally petrolifer- 
ous; whereas the greater part of the 
same basin may carry little or no oil; 
or an entire basin may bear little oil. 
Oil occurrence, controlled by the fac- 
tors that add up to abundance or, 
contrariwise, those which spell little 
or no oil, does not just happen, any 
more than do coal deposits, a hurri- 
cane or a good fishing ground. 

The wider and more persistently 
one searches the vast amount of geologic data on oil oc- 
currence, embracing innumerable examples of each of 
many types of oil basin and oil occurrence over the world, 
the more the geologist realizes that oil occurrence is a 
product of well defined environmental conditions and 
controls. He learns to be skeptical of what superficially 
may appear to be exceptions. He finds that nature is not 
capriciously devious, but always follows well regulated 
principles. A correct principle is always applicable, 
whereas a physical fact, taken alone, may mean nothing 
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at all in terms of oil occurrence. Data without principles 
to guide their use may be more detrimental than bene- 
ficial; they have to be correctly interpreted to be useful 

All this does not mean that we need not be ever zeal- 
ous about perfecting old tools and seeking new useful 
ones. With the advent of geophysical techniques, areas 
that were once geologically blind are opened up to us. 
But the data still have to be interpreted. They need to 
be interpreted not only in the conventional, routine way, 
but also to find out what it all means in terms of basic 


factors that determine oil occurrence. 


Great Improvements have been made both in the con- 
struction and in operating techniques of such tools as 
the refraction and reflection seismograph, the gravity 
meter and the magnetometer, as well as in tools for use 
in the bore hole. In the hands of an experienced basin 
geologist, these results can be very revealing not alone 
of basin form and architecture, structure and geologi 
history, but also of the resulting facies distribution which, 
correctly interpreted, disclose environments that con- 
trolled the occurrence of oil. Geophysics gives geological 
data where it is most useful—down where the potential 
oil traps lie. In many ways it may give this information 
better than any other physical geological tool, even in- 
cluding the drill. However, there are times when a ju- 
diciously placed well is the most direct—even eventually) 
the cheapest—means of getting necessary information. 
The mass of data available from the billions of dollars 
spent on exploration of ancient sediments is not the only 
little scratched frontier. The natural complement to that 
area of study lies in the recent sediments. Here, investi- 
gation is only in its incipiency. But already, with the aid 
of isotopes and modern analytical methods, exciting new 
facts are appearing. These concern the early formation 
and migration of hydrocarbons, the rate, mode and 
fabric of sedimentation, and the all-controlling environ- 
ments, physical, physiochemical and biochemical, which 
determine the facies and how and where oil occurs in 
the deposition-basin. A real understanding of deposition- 


basin environment and recognition of its product, the 
facies would do more for oil discovery than anything 
short of mass seismographing and drilling. 


Finally, petroleum discovery depends on a favorable 
political climate or philosophy, and a true attitude to- 
ward conservation. True conservation is the efficient use 
of natural resources. It is only through use that we gain 
the knowledge necessary for discovery. It is only by means 
of discoveries that we unlock sooner or later ever vaster 
and vaster stores of natural resources. Only by use can 
more efficient use and cheaper methods be discovered. 

Development of resources and resourcefulness of peo- 
ples come only from incentive, the hope of reward. With- 
out reward, there can be no incentive, resourcefulness is 
lost, and the status of resources remains as it is in the 
lands of the savage or of the politically stymied. Progress 
is thwarted. As with the organs or muscles of the body, 
lack of use leads to atrophy and stagnation, the opposite 
of scientific, economic and social health. 
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a WORLD OIL editorial 





a helping hand 
or a Trojan horse? 


IN EFFECT since March 11, the President’s proclamation 
replacing the nation’s voluntary oil imports program with 
sharp mandatory controls has been the subject of consid- 
erable speculation. Whether it will be tested in court or 
will be implemented by further legislation or will furnish 
the domestic oil industry the assistance it needs remains 
to be seen. 

But, as might be expected, one thing is certain: just as 
the proclamation limits the importation of crude and 
products, it also provides very clearly still another area 
in which the Federal Government has given itself the 
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power to use its complex and gigantic price controls sys- 
tem. 
The President’s proclamation says: 


“... In the event price increases occur while the pro- 





gram is in effect, the Director is required to determine 








whether such increases are necessary -to accomplish the 





national security objectives of the proclamation.” 





And so, once again, the Federal government is shoving 
aside the long established economic principle of supply 
and demand as price factors, substituting for it the pater- 
nalistic arm of Government review. In this substitution 
of political opinion for one of the principles that helped 
make this nation the economically strong bulwark for 
democracy that it is today, the oil industry may find itself 
the unwilling recipient of more than it had bargained for. 
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THE CHANGING PANORAMA 








Import Plan Is Expected to Be Beneficial 


New mandatory allocations will cut imports to 1.5 million barrels daily from over 
2 million a day recently. Domestic production will continue moderate in April. Stocks 
of oils are lower than a year ago. Demand is up about 3.5 percent 


ONE OF THE most significant re- 
adjustments of recent years currently 
is being made in the economy of the 
U.S. petroleum industry. It is the 
current and prospective adjustment 
involved in the inauguration of the 
mandatory imports control program. 

All segments of the industry are 
due to feel some effects of this latest 
and most positive restriction of an 
important part of the U.S. supply of 
petroleum. Mandatory allocations 
now replace the former voluntary 


restrictions. 
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The program was due to be fully 
in effect at the beginning of April. 
Total imports were scheduled to be 
cut slightly below 1.5 million barrels 
daily from recent rates above 2 
million. 


Product Imports. Controls were due 
to go into effect on finished products 
for the first time April 1. The new re- 
duction of imports will cut deeply 
into receipts of the products, which 
had climbed to abnormally high levels 
in recent months. 
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CRUDE OIL IMPORTS 


Millions of Barrels Daily 


DISTILLATE STOCKS 


Millions of Barrels End of Month 


Residual fuel oil shipments must be 
sharply lowered. But distillate fuel oil, 
asphalt, gasoline, and some other 
products also were being imported in 
substantial volumes, and receipts must 
be reduced. 

Imports of crude and unfinished 
oils were limited under the voluntary 
program and will be reduced less 
drastically than products under the 
new program. 

The announced purpose of the new 
control of imports is to strengthen the 
position of the domestic industry. The 
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U.S. Petroleum Demand and Supply (Thous. Bbis. Daily) 

















February January-February 
Jan. 
ITEM 1959 1958 % Diff. 1959 1959 1958 Ge Diff. 
DEMAND 

; All Oils, Total Demand 10,664 10,557 + 1.0 10,952 10,794 10,424 3.5 
Domestic Demand 10,414 10,278 + 1.3 10,672 10,528 10,166 3.6 

j Export Demand 250 278 10.1 280 266 258 3.1 
Gasoline, Total Demand 3,641 3,487 4.4 3,064 3,653 3,508 + 4.1 

Distillate, Total Demand 2,795 3,000 6.8 3,191 3,003 2,935 + 2.3 

' Kerosine, Total Demand 467 594 21.4 586 530 579 8.5 
Residual, Total Demand 2,038 1,872 8.9 1,960 1,997 1,873 6.6 

' 
CHANGE IN STOCKS 
‘ All Oils, Change in Stocks 357 1,324 —1,081 717 1,052 
NEW SUPPLY 

Total New Supply 10,307 9,233 +11.6 9,871 10,077 9,233 + 8.4 

Domestic Production, Total 8,034 7,620 + 5.4 7,947 7,988 7,651 + 4.4 

Crude Oil 7,194 6,809 + 5.7 7,117 7,153 6,838 + 4.6 

Natural Gas Liquids 840 Sil 3.6 830 835 813 + 2.7 

' Imports, Total 2,273 1,613 +40.9 1,924 2,089 1,720 +21.5 
Refined Products 1,273 783 +-62.6 1,089 1,176 788 +49.2 

Crude Oil, Total 1,000 830 +20.5 835 913 932 2.0 

Crude, East Coast 748 684 + 9.4 681 713 773 pe 

CRUDE RUNS 

Crude Runs to Stills 8,079 7,524 + 7.4 8,190 8,137 7,601 + 7.1 

Domestic Crude 7,337 6,615 +10.9 7,211 7,270 6,670 + 9.0 

Foreign Crude 742 909 18.4 979 867 932 7.0 











U.S. Stocks of Oils (Million Bbls. at End of Month) 





TOTAL IN U.S. EAST OF CALIFORNIA 

Feb. Feb. Jan. Feb. Feb. Jan. 

KIND OF OIL 1959 1958 %& Diff. 1959 1959 1958 % Diff. 1959 
Crude Oil 259.1 285.0 9.1 259.7 219.3 240.4 8.8 220.9 
> Gasoline 207.5 215.9 3.9 198.0 178.8 187.0 4.4 171.5 
Distillate Fuel Oil 81.3 87.9 7.5 95.4 70.6 73.8 4.3 83.8 
Kerosine 19.4 S7.2 +12.8 20.8 19.0 16.9 +12.4 20.5 
Residual Fuel Oil 54.7 55.1 0.1 57.3 26.2 26.9 2.6 27.5 








Sources: Except for latest two months, all data in above two tables are from U.S. Bureau of Mines. 
Last two months are based on American Petroleum Institute weekly reports, Bureau of 
‘ Mines weekly crude stock reports, and WORLD OIL estimates. 


U.S. Crude Oil Production, by States (Thous. Bblis) 











f Daily Average For Month Total, January-February 
Feb. Feb Jan. 
: STATE or DISTRICT 1959 1958 % Diff. 1959 1959 1958 % Diff. 
Alabama 15.6 15.3 + 2.0 15.7 923 | 913 + 1.1 
Arkansas 78.1 85.8 9.0 80.8 4,693 5,015 6.4 
California ‘ 842.1 885.7 4.9 849.6 49,915 53,129 6.1 
’ Colorado 128.7 138.6 7.2 127.9 7,570 8,189 7.6 
Florida 1.2 1.3 i2 71 74 4.1 
Illinois 224.4 216.0 + 3.9 225.1 13,261 13,252 + O.1 
Indiana. . 33.0 30.2 + 9.3 33.1 1,950 1,840 + 6.0 
A Kansas 327.7 | 315.4| + 3.9 312.9 18,876 19,180 1.6 
’ Kentucky 63.7 39.4 | + 61.7 63.4 3,749 2,480 + 51.2 
; Louisiana... . 946.1 | 836.7 + 13.1 937.3 55,548 49.551 + 12.1 
North Louisiana 115.5 109.9 + 5.1 115.4 6,812 6,627 + 2.8 
' South Louisiana 830.6 726.8 + 14.3 821.9 48,736 42,924 + 13.5 
Michigan 23.8 24.5 | - 2.9 24.8 1,433 1,468 2.4 
Mississippi 121.7 103.5 + 17.6 120.4 7,141 5,958 + 19.9 
Mo.-S. Dak.-Tenn. 0.3 0.3 0.4 19 21 9.5 
Montana... 79.7 75.2 + 6.0 78.7 4,673 4,432 + 5.4 
Nebraska 59.3 54.1 + 9.6 59.2 3,496 3,232 + 8.2 
Nevada-Washington. . 0.1 0.1 : 0.1 7 7 
New Mexico... . 283.4 266.5 + 6.3 279.0 16,584 15,595 + 6.3 
Southeast New Mexico 253.4 256.5 | 2.2 248.7 14,805 15,088 1.9 
Northwest New Mexico 30.0 10.0 + 200.0 30.3 1,779 507 +-250.9 
New York 5.0 | 6.2 19.4 §.1 2%6 381 — 22.3 
North Dakota 38.1 40.9 6.9 37.0 2,214 | 2,477 10.6 
3 Ohio ; 14.4 | 15.4 | 6.5 13.5 823 | 958 - 14.1 
Oklahoma 563.0 | 569.7 - 1.2] 548.1 32,752 33,764 3.0 
; Pennsylvania. ‘ 15.3 17.9 | — 14.5 | 15.1 896 1,117 19.8 
Texas ..]| 2,880.6 2,748.7 + 4.8 | 2,849.2 | 168,987 | 161,536 + 4.6 
Dist. 1: South Central... 44.7 48.3 7.5 | 44.6 2,635 2,799 5.9 
Dist. 2: Middle Gulf. . 129.7 130.2 0.4 128.0 7,600 7,638 0.5 
Dist. 3: Upper Gulf. . 420.4 400.5 + 5.0 | 418.4 24,741 | 24,005 3.1 
Dist. 4: Lower Gulf 207.5 | 205.0 - Ba 204.9 12,161 12,060 0.8 
‘ Dist. 5: East Central 32.3 35.2 8.2 | 31.3 1,873 1,986 — 5.7 
Dist. 6: Northeast 293.3 290.8 + 0.9 290.5 17,219 16,971 | + 1.5 
Dist. 7-B: North Central 144.2 147.6 2.3 | 142.4 8,454 8,659 | — 2.4 
Dist. 7-C: West Central 143.3 145.7 4.7 | 143.8 8,471 8,767 | — 3.4 
Dist. 8: West..... y ‘ 1,147.4 | 995.0 + 15.3 | 1,128.7 67,117 59,412 + 13.0 
Dist. 9: North........ 209.7 | 201.1 + 4.3 | 211.5 12,428 11,792 + 5.4 
Dist. 10: Panhandle ; 108.0 | 107.6 + 0.4 105.1 6,282 6,259 | + 0.4 
Utah. Re ee 106.9 19.1 + 90.0 | 101.1 6,128 948 | +546.4 
Virginia... > ; 1 | 1 | 
West Virginia ; ; 5.9 5.3 + 11.3 5.8 345 | 328 | + 5.1 
Wyoming cic j 335.6 297.4 | + 12.8 332.5 19,702 17,615 | + 11.8 
, ok eee 7,193.7 6,809.0 + 5.6 | 7,117.0 | 422,053 | 403,461 + 4.6 














4 ————oooooo——ee—e—ee—e——e_e_ec—can———_—_— = = —=—=——= —————SSSSSSS==_———. — —————— —_—_= = —— = — — = = = 
SOURCE: Bureau of Mines and API. Texas districts from API and do not necessarily agree 
with State totals. 
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program is expected to be beneficial 
to producers. It will provide some 
early expansion of the market for 
domestic crude oil. It will prevent 
future displacement of domestic crude 
by foreign oils. The markets for 
domestic crude should be = strength- 
ened and stabilized, following crude 
price reductions during the past year 
in numerous areas, averaging prob- 
ably 10 to 15 cents a barrel. 


Prices To Be Watched. One danger 
is seen in the new import control 
program. While enforcing it, the fed- 
eral government also will watch prices 
of crude oil and products and exert 
its influence against price increases. 

Independent refiners as well as in- 
dependent producers should in some 
instances benefit from the restrictions 
on imports. They will be on more 
competitive basis with major refiners 
in obtaining crude and can partici- 
pate in import quotas. 

The major importers will be af- 
fected adversely. They will have to 
cut their imports sharply at once. 
Furthermore, the plan calls for even- 
tual shrinkage of their shares in total 
imports, to make room for larger 
quotas for newer importers. It was 
predicted that some large importer 
would challenge the validity of the 
new program in the courts. 


Situation Good. The industry al- 
ready was in good condition as re- 
gards the balance between supply and 
demand, with stocks low and new 
supplies in line with improving de- 
mand. The tighter restrictions on im- 
ports will help to keep supplies within 
requirements. Hope that domestic 
production of crude also will remain 
moderate was given when the Texas 
Railroad Commission set allowables 
a little lower for April. 

U.S. stocks of crude oil, gasoline, 
and distillate fuel oil now are sub- 
stantially lower than a year ago, and 
residual fuel stocks are about un- 
changed, as shown in charts and one 
of the tables herewith. 

Total demand for all oils was about 
3.5 percent greater in the first two 
months of 1959 than in the like 
months of 1958. Increases included 
4.1 percent for gasoline, 2.3 percent 
for distillate fuel, and 6.6 percent for 
residual fuel. Kerosine demand was 
off 8.5 percent. 

Demand was up less in February 
than in January, due to milder 
weather and less heating oil use. 


WORLD OIL APRIL 1959 
















































icial 
ome 

for 
vent 
‘ude 

for 
oth- 
‘ude 
year 


rob- 


iger 
trol 
fed- 
‘ices 
xert 
SES, 

in- 
yme 
ions 
1iore 
ners 
tici- 


af- 
to 
nce. 
en- 
otal 
rger 
was 
rter 
the 


al- 
re- 
and 
new 
de- 
im- 
thin 
Stic 
ain 
*Xas 


bles 


ine, 
ub- 
and 
un- 
one 


out 
two 
like 
ded 
ent 

for 
was 


ary 


der 



















WELLS § COMPLETED 


Thousands of Wells. 


FOOTAGE DRILLED 
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Millions of Feet 










ACTIVE DRILLING RIGS 


Thousands of Rigs End of Month 








3.0 


Completions down, rig activity up 


CoNTINUED TIGHT proration sched- 
weather were 
major factors in another sharp reduc- 
tion in U.S. drilling activity during 
February. An 129 
wells was completed daily in February, 
138 wells 


ules and severe winter 


average of only 
down 6.5 percent from the 
completed daily in January. 

The February total of 3,622 new 
completions was down 188 wells or 
4.9 percent from February 1958 levels. 
Also, the 1959 January-February totals 

7,910 new completions) were down 
3 percent from the same two-month 
period in 1958. 

However, the drilling rig total was 
up at the end of February, with 4,022 
rigs than were 
reported on January 31 and 86 more 
than were operating at the end of 
February, 1958. 

The Kentucky was 
the prime factor in February’s high 
rig total. On February 28, there were 
281 rigs operating in Kentucky, 144 
more than were operating on Janu- 
ary 31 and 192 more than the 89 rigs 
reported on February 28, 1958. 

Operators drilled 15 million feet of 
hole in February, 


operating—33 more 


drilling bodom 


3.5 milion feet less 
than were drilled in January. Dur- 
ing the first two months of 1959, 33.5 
million feet of hole were drilled, 600,- 
U0O feet or 1.8 percent less than were 
drilled during the same period in 1958. 
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ACTIVE ROTARY RIGS 


Thousands of Rigs End of Month) 
(Source: Hughes Tool Company) 


Summary of U. S. Drilling Activity 








TWO MONTHS, 
JANUARY-FEBRUARY 




















Feb. Jan. 
ITEM 1959 1959 1959 | 1958 | % Diff. 
New Wells Completed: | 
_ Serr eae Ar ae 1,846 2,225 4,071 | 4,139 — 1.7 
DO eee ere er 70 75 145 | 123 | +17.9 
2 TATE OPRILS 283 309 592 | 699 | —15.3 
eee ee 88 73 161 223 | —27.8 
re rer eae ee 1,335 1,606 2,941 | 2,967 | —09 
Total Ww ells aor 3,622 4, 288 7,910 8,151 | — 3.0 
Footage Drilled | 
(Mim. of Feet).......... 15.0 18.5 33.5 34.1 | — 1.8 








Summary of U. S. Wildcat Drilling 





TWO MONTHS, 
JANUAR Y-FEBRUARY 








Feb. — —,—_—_—— 

ITEM 1959 1959 1959 | 1958 | % Diff. 
New Field Discoveries: 

SS ere eee re 42 68 110 | 141 22.0 

Distillate 6 10 16 16 | eres 

RON, 6.5.45 cme ntansed axis 17 29 46 | 48 | - 42 
Total Discoveries.......... 65 107 172 | 205 16.1 
7 Dry Wildcats Sree eee "582 797 1,379 | 1,429 — 3.5 
Total Wildcats............ 647 904 1,551 | wm | —6a 

Percent Productive........ 10.0 11.8 11. = 12.5 Pe Se 

ots A eer 90.0 88.2 ie h xinlvts 
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important features make Halliburton 
Super Seal Floating Equipment better! 








] Halliburton’s especially engineered 
Super Seal Float Valve Assembly com- 
bines rugged construction with large fluid 
flow area for maximum pumpability... 
high resistance to abrasion and shock 
load... large conical shaped valve for 
wide band contact with seat which pro- 
vides more sealing effectiveness. 


2 The concrete nose guide...with a 
more generous radius extending from the 
steel coupling... made of special formula, 
higher strength concrete...for greater 
efficiency and durability in guiding casing 
safely to bottom. 














WY 


important 
difference 
for profit! 








Three unique features of the Halliburton Super Seal Float Collar and Float Shoe 
give this unequalled equipment maximum efficiency, economy and safety, 
even under the severe conditions of the deepest wells. 

3 It’s experience ...Halliburton’s experience with tools and service in more than two 
million cementing jobs... more experience by far than any company in the industry. 

Put the beneficial features of Halliburton Super Seal Floating Equipment to work in your 


wells. Call your local Halliburton office today! 


NEW FROM HALLIBURTON: 
HOWCO WELD For Locking Threaded Connections Without Welding 


50% stronger than tack welding! Thats HOWCO WELD, the new thread compound 
designed for locking threaded connections tightly and permanently. ..without welding. 
HOWCO WELD is economical, convenient to use, easy to apply... unaffected by tempera- 
tures up to 475°F, 


HALLIBURTON CEMENTING SERVICES 


HALLIBURTON OI}1L WELL CEMENTING COMPANY © DUNCAN, OKLAHOMA 









& “CONTINUE TO LOOK TO 
ws; HALLIBURTON — FOR LEADERSHIP” 
ROTO WALL $-3'' HOWCO 
CLEANER CENTRALIZER WELD 
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NOW! 


mill them up 


fast with 
SERVCO 


Junk Mills 






































Write for actual job records and: complete 
information on the Servcoloy process. 


—— ——— . - | 





- PATENT NO. 2,833,638 


For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL APRIL 1959 








The following data were taken from four actual job records 
where Servco CJ Junk Mills were used to mill up bit cones. 
These jobs are typical examples of how drilling operators 
are profiting from the use of Servcoloy*-dressed milling tools. 








After three cones from a 64%” bit were left on bottom, two rock 
bits, two hydro-bailers, and two junk baskets were run during a 
three-day period in attempts to either recover or sidetrack the three 
cones. Results were negative. 

A six-inch Servco CJ Junk Mill dressed with Servcoloy was then 
used to mill up the three cones. A total of two feet of hole was drilled 
in a period of two hours of milling. The operator ran back with a bit 
and proceeded to drill a head. Fine steel cuttings were caught on the 
shaker during the milling and appeared on the mud screen during 
the succeeding day showing that the cones were actually milled up, 
not sidetracked. 





Two cones from a 6” bit had been left on bottom. Attempts to 
recover or sidetrack the cones with junk baskets, a magnet run, a 
junk snatcher run, a jet shot which could not reach bottom, and a 
rock bit run to sidetrack were unsuccessful over a three-day period. 

A 578” Servco CJ Mill dressed with Servcoloy was used for a 
period of two hours during which a total of five feet of hole was 
made and the bit cones milled up. The operator resumed drilling 
ahead and encountered no more junk. 





Two cones from a 6” bit were left on bottom. 

A Servco CJ Junk Mill dressed with Servcoloy was run immedi- 
ately and within a period of four hours the junk was milled up and 
five feet of hole was made. No junk was encountered in subsequent 
drilling. 





The loss of one cone from a 9%” bit, and then the Iggs of a cone 
from another bit in an attempt to sidetrack resulted & two 534” 
O.D. bit cones on bottom. Attempts with a junk basket, core barrel 
and magnet were unsuccessful during a three-day fishing period. 

A Servco 9%” CJ Junk Mill dressed with Servcoloy was then run 
for a period of 8% hours during which time the cones were milled 
up, not sidetracked, and 20 feet of hole drilled. 


Servcoloy is Servco’s patented method of suspending bits of 
carbide in a tough, elastic matrix, permitting carbide’s superior 
cutting quality to be fully utilized. Put them to work on your next 
fishing job. You'll be pleased with the results. 


SERWCO 


General Offices: 2440 Cerritos Ave., Long Beach 6, California 


Gulf Coast and Mid-Continent: 4850 Gasmer Street, Houston 35, Texas 
Field Offices: Ventura, Bakersfield, Lafayette, Harvey, Oklahoma City 
Canada: 5710 103A Street, Edmonton, Alberta 


Venezuela: Maracaibo 
Orn ERV COMPANY 














Servicing 9,000-Footer in West Texas. The mobility of the modern service unit shrinks even 
the big Texas miles—and enables owners to pack more working hours into a week. Here’s one of J. R. Todd 


Company’s outfits servicing a 9,000-ft well near Frankel City, Andrews County. This was a “hurry-up” call; the 
unit got out there fast, quickly pulled the rod string, and went to work on the hole. 

Service rigs depend heavily on wire rope. To assure top performance and guard against delays, Todd picked 
Bethlehem ropes for both major lines on the unit. One was 6 x 7 construction for cleanout work; the other, a 
nonspinning type, was used for handling rods and tubing. Both were furnished in the Purple Strand grade and 
were Form-Set (preformed) to minimize bending fatigue. 


hem Steel Company, Bethlehem, Pa. On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel 
Corporation. Export Distributor: Bethlehem Steel Export Corporation 


Mil] depr fs and distributors from coast to coast stock Bethlehem Wire Rope. 


BETHLEHEM STEEL 














Practical Operating Hints 





These How-To-Do-It Ideas Can Save You Money 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 





Valve Handles Good Safety Factors 


Here is a unique and very useful 
arrangement which provides addi- 
tional safety for high pressure, poten- 
tially dangerous gas wells. If surface 
producing equipment or lines were to 
fail on this high pressure gas well in- 
stallation, it might indeed be difficult 
tree master 
start it 


to close the christmas 


valves and if fire were to 
would be impossible to reach the tree 
itself to shut the well in. 


The long reach valve handles shown 
have solved this possibly dangerous 
situation. As shown the handles are 
supported and guided to appropriate 
tree valves by two vertical risers. If 
the well were to blow out due to sur- 
face equipment failure, it would be 
relatively easy to reach the extended 
valve handles and close the required 
master valves. This installation is rel- 
atively easy to install. 





Steel Guard Prevents 
Damage to Valves 


Short sections of sucker rods or junk 
pipe and a small piece of steel plate 
are used to construct this valve guard. 
The guard is easily and cheaply con- 
structed in the field, requiring only a 
few minutes welding time. 

There 


valves located in exposed locations are 


are many occasions when 
accidentally opened, closed or dam- 
aged by The 


valve guard described previously was 


livestock or vehicles. 
developed to prevent such occurrences. 
Once the unit has been constructed, 
it is placed over the valve as shown in 
the photograph. 
The guard then is driven into the 
ground by striking the flat steel top 
section with a sledge hammer, The 
three leys can be made any desired 
length. They should be long enough 


to provide iigidity and resistance to 


54 





removal. If a valve has to be removed 


from the line, the guard is simply 
pulled out of the ground and set 
aside. 





Run Pipe Neatly 
Through Fence 

There is a neat way to do things 
and a get-by way. The illustration 
shows a neat way to run pipe through 
a fence from the wellhead to the tank 
battery. 

A rectangular cut is made in the 
chain length fence at the bottom next 
to a support post. This cut is framed 
with two small lengths of pipe to form 
a neat sturdy opening through which 
to pass the pipe. 





Store Extra Kelly 
In Holding Rack 


Spare parts are always necessary 
around a drilling rig. Here is a 
method that is being used by a drill- 
ing contractor for storing an extra 
kelly. 

This method not only conveniently 
stores this extra item, but keeps. it 
from being damaged or unnecessarily 
hard to handle. This holding rack is 
attached to the respective water stor- 
age tank. 

1959 


WORLD OIL APRIL 








a 
h 











COMPTON, CALIF. +» ODESSA +» HOUSTON + DALLAS +» OKLAHOMA CITY + GREAT BEND > EDMONTON 


APRIL 


‘ARMORED’ 
FOR 
Me} fej ae a 



















THAT’S HOW 


HC Smith 


“FOOLPROOF” 
THREADED 
FLOW NOZZLES 


build freedom from 
washouts into every 


. “iow 


3-CUTTER 


MAY 14-23. 1959 
Tulsa, Oklahoma 
Booths 10 and 11 
California Bldg. 





JET BIT 
Two years ago, H. C. Smith introduced 
threaded flow nozzles for jet bits... ever 


since, their freedom from washouts has 
been proved in oil fields throughout the 
world. Ask the drillers who use them! 


HC Sentth ro) | Mi nele) Meron 


Branches in Principal Oil Centers Throughout the World ——— - every Whi the best 
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Heater Keeps Driller 
Warm in Cold Weather 


Rig personnel drilling conditions 
must be considered, especially in cold 
areas of operation. Here is a Cana- 
that the 
more one by 





dian contractor has made 


drillers job a enviable 





















installing a heate1 

It is an ordinary steam heater with 
a blower inside a steel box made by 
a rig welder. This protec ts the inside 
heater from any damages. The front 
is made of expanded metal to allow 
the hot air to blow out. The heater 
is readily accessible through a hinged 


door 


real 





| Protect Crew With 
Release Valve Guard 


There are many ways of protecting 


personnel around mud pump from 
the the 


A drilling contractor 





being hit by stem of valve 





when it shears. 






makes a valve guard from a piece of 





4-inch line pipe bullnozed on one end. 









On the end fitting of the shear re- 
lease valve, two %-inch nuts are 
welded opposite each other. 

4 Holes are then cut in the pipe to 





allow room for the bolts so that the 
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vuard can rest against the shear valve. 
Che bolts can be tightened so that the 
guard is kept in place on the valve. 
Slots are cut up each side so that it 
is easy to observe whether the valve 


had 


been sheared. 


ra omens 






Kelly Pull-back Rope 
Eliminates Accidents 
Usually the kelly pull-back rope is 


above the rig floor. Here is a hook-up 
where the rope goes underneath the 
floor. ‘The 
the pull-back post, the necessary 
match blocks or hay pulleys to a hole 
catheads in the 


rope goes down through 


cut underneath the 


sub floor. 

This is a unique method and elimi- 
nates any danger of coming in contact 
loose that could result 


with a rope 


in an injury. 





Colored Reflectors Good 
Safety Precaution 


To mark a sharp curve on a new 
shell oil field road, a thoughtful 
operator has installed red and yellow 
reflectors on posts and stuck them in 
the ground at a strategic spot. At 
night, this curve is well marked so 
that drivers of vehicles going to the 
well are provided ample warning that 


they are approaching a curve and to 
drive cautiously. 

Since lumber is used, the 
main cost of the markers is the re- 
flectors, which are cheap and readily 
obtainable. 


scrap 
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S004 
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Easy Step to Shaker 
Made From Iron Grating 


As rig layouts change from location 
to location, many times modifications 


have to be made, especially in the pits 
and shaker arrangement. In the pic- 
ture, a long step had to be taken to 
get the pit walk around to the shaker 
and mud testing equipment. To avoid 
slips or dislocated joints, an easy step 
was made and mounted on the side 
of the mud pit. 

The step supports are made from 
sheet metal and cut in the shape of a 
triangle. The step proper is a piece of 
iron grating, which is welded to the 
supports. Welding this step unit to the 
side of the mud tank gives an easy 
step to the shaker. 


. eee ee awe 
por na a iid 
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Supported Lease Lines 
Prevent Corrosion 


If lease lines around your tank bat- 
tery just lie on the ground to rust 
or be stumbled over, here is a hint. 

By mounting lines on these neat, 
economical and sturdy pipe supports, 
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TO THE OIL INDUSTRY 


Bovaird is proud of its record and grateful to the 
petroleum industry for the privilege of being a partner 
88 years of the 100 years of petroleum progress. 


We invite you to visit our new and modernistic exhibit 
on Drake Drive at the International Petroleum 
Exposition in Tulsa, May 14-23, 1959. 


Advanced and proven designs of Drilling and Produciiig 
machinery will be displayed along with many 
attractive panels of petroleum equipment and supplies. 


Our building will be air-conditioned for your 
comfort and convenience. 


Our representatives from 28 stores and offices will be in 
attendance to welcome you and discuss any questions 
that may arise. 





OFFICES AND STORES 
ILLINOIS — Carmi, Clay City, Mt. Vernon, Salem 


KANSAS — Chase, Great Bend, Liberal, Pratt, 
Russell, Wichita 


LOUISIANA — Shreveport 
NEW MEXICO — Farmington, Lovington 
OKLAHOMA — Duncan, Oklahoma City, Pauls Valley, 
Pawhuska, Sapulpa, Tulsa 
TEXAS — Abilene, Amarillo, Borger, Dallas, Houston, 
Midland, Odessa, Pampa 


Buy trom Bovainrd' 








B and W 
MULTIFLEX 
SCRATCHER 














B and W 
FRICTION-LOCK 
CLAMP 






B and W 
LATCH-ON 
CENTRALIZER 





OTHER PRIMARY CEMENTING TOOLS: Hinged 
Nu-Coil Scratchers e 
Multi-Flex and Nu-Coil Types @ 
Stop Collars e 
Collars e@ 


Rotating Scratchers, 
Automatic 
Stabilizers @ Rotator 


Liner Centralizers. 


a 


Well Completion Specialists 


WEST COAST 
19706 S. Normandie Ave. 
Torrance, California 
Phone FAculty 1-2463 





GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA 3-6603 








corrosion from ground water is at a 
|minimum. These supported lines are 
easy to paint, easy to work around 
and give a neat appearance to the 
entire tank farm. 

The supports are made from three 
lengths of pipe of proper size. (2-2'/2 
inch). Two pieces form legs while 
the third piece forms the cross mem- 
bers. The ends of the pipes are cut 
diagonally to make a smoother fit. 
A U-bolt passes over the top of the 
lease line, through the support pipe 
ind is secured to the support with 


bolts. 








Prevent Line Freeze-Up 


With Fuel Gas Heater 


The small fuel gas heater shown is 
easily and cheaply constructed in the 
field from scrap materials. A mini- 
mum of welding time and a small 
quantity of material is all that is re- 
quired to build the unit. 

Many operators experience freeze- 

up trouble in pumping unit fuel gas 
lines during cold weather. Usually 
freezing occurs at the first regulato1 
'on the gas line where the greatest 
| pressure drop occurs. To prevent 
| freezing, this operator constructed the 
‘small heater shown. Note that the 
high pressure regulator rests in the 
vertical cylindrical portion of the 
heater shell. 

The heater is constructed of two 
short lengths of 6-inch pipe. A piece 
of 2!2-inch upset tubing with cou- 
| pling is used as the heater stack. A 
small length of %¢ or 34-inch copper 
tubing is run from the vertical scrub- 
ber to the end of the heater to pro- 
vide fuel. This arrangement has 
worked satisfactorily and no freeze- 
ups have been experienced even in 





the coldest weather. 
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Use Fan Motor To 
Power Centrifuge 


Here is an excellent method for 
installing a powered centrifuge in the 
lease dog house. The centrifuge ar- 
rangement shown is powered by a 6- 
volt fan motor. Speed of the centri- 
fuge is controlled by a rheostat from 
an electric heater. The fan motor is 
bolted to the steel plate as shown and 
is cushioned by two small pieces of 
rubber. 

The rheostat and motor mounted 
on the steel plate illustrated are 
bolted directly to the wooden shell. 
Since all materials used in the con- 
struction of this centrifuge were from 
scrap equipment, cost was at a mini- 
mum. The electric power allows a 
much cleaner installation than regu- 
lar gas powered units since no gas 
discharge (with possible oil entrain- 
ment 


is required. 





Use Mail Box 
For Lease Records 

There are many instances when 
pumpers are required to leave lease 
records on the tank battery site. If 
no doghouse is available, this poses 
a problem. The mail box illustrated 
is used by lease pumpers and pipe 
line gagers for just such a purpose. 

The box is mounted at any con- 
venient location within the confines 
of the tank battery, usually on the 
tank stairway. 
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Mud Gage Stored in 
Doghouse Avoids Damage 


Usually the mud gage suffers more 
damage when not in use than in use. 


Here is a device for storing the gage 
when not in use. 

A Canadian drilling 
takes the gage out of the stand pipe 


contractor 


or its place of use and screws it into 
a collar (shown in photograph 
welded in 
doghouse or above the door as in this 


a convenient spot in the 


case. 





Keep Overshots Handy, 
Fastened to Derrick 


Here is how one drilling contractor 
stores the overshot when not in use. 
It is ready for instant use and yet 
completely out of the way. When the 
rig is moved from location to loca- 
tion, it remains fastened to the derrick 
eliminating excessive amounts of han- 
dling. 
APRIL 
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Improve Radio Reception 
With Antenna Extension 


Radio reception on a location can 
often be improved if an extension is 
available for the antenna. The opera- 
tor of this radio shack solved his prob- 
lem by pivoting a piece of pipe to the 
top of the doghouse to which he 
could attach his antenna. 





Ordinarily the antenna fits on the 
roof of the doghouse but, when neces- | 
sary, it can be attached to the top end | 
of the tapered pipe and raised higher | 
into the air. The pipe is pivoted about | 
3 feet from the bottom providing a| 
lever to help raise the extension. Once | 
it is in an upright position it is bolted | 
in place to a steel plate welded to the 
doghouse. 





Stop Oil Waste 
With Storage Rack 


Normally some oil is wasted trying | 
to get it out of the barrels when a| 
rack of some nature is not available. 
A contractor in Canada has con- 
structed a rack of 4-inch pipe for the 
skids and two with line pipe for the | 
upright posts. 

Light steel is bent in such a posi- 
tion to hold the respective barrel in 
place. The pipe rack is constructed 
in such a manner that it can be| 
loaded on the truck without unload- 
ing the barrels. 


MERCOID 
TEMPERATURE 


CONTROLS 
som 





SERIES DAH-35 
REMOTE STEM 
TEMPERATURE CONTROLS 


APPROX. WEIGHT 9’ LBS. 


























OUTSIDE 
ADJUST- 
MENTS 





VISIBLE 
CALIBRATED 
DIAL 


VISIBLE OPERATION 
You can tell ata 
glance whether 
switch circuit is 

on or off 














SEALED 
MERCURY 
CONTACT 


] UL APPROVED* | 


SURFACE OR PANEL MOUNTING 


OPERATING RANGES 
13 operating ranges from 
-60430°F. to 370-530°F., 


Available with 
Breather or Drain 





WRITE FOR BULLETIN DAH 


THE MERCOID CORPORATION 
4205 Belmont Avenue, 
Chicago 41, Illinois. 





s't® ve, 


* LISTED BY 












Series DAH-35 
Class 1, Group C & D; 
Class 2, Group E, F, G; 

NEMA 7CD, 9EFG 
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Three Ingersoll-Rand packaged compressor 
plants serving a drilling rig in a remote, moun- 
tainous area of Canada, where dependability 


i. 
and freedom from maintenance are vital. : 


EW 








compressor package 
for AIR DRILLING 


...a rugged field-ready unit 
for continuous operation 


Here is a new skid-mounted compressor plant designed for 
air drilling—to give the air you need at the pressures you 
need, 24 hours a day for weeks. Just truck it to your drilling 
site, hook it up, and you're in business! 


COMPLETELY SELF-CONTAINED — Skid-mounted unit contains 
heavy-duty Ingersoll-Rand balanced-design, two-stage HHE 
compressor; General Motors Twin 6-71 turbocharged diesel 
engine; combination forced-air cooler; all auxiliaries and 


controls. No extras to buy. 


FAST, EASY STARTUP— Unit is so well-balanced and vibration- 

free that it needs no foundation; just set it on timbers, con- 

nect fuel line and discharge air lines and start it. It stays 
’ put and stays running. 





COMPLETELY AUTOMATIC, SELF- PROTECTING — Adjustable 
shifts 


from idling to running speed and loads or unloads compres- 


regulator automatically maintains desired pressure; 


sor as required. Both engine and compressor are arranged 
for automatic shutdown in case of any malfunction. 


LOW-COST MAINTENANCE — Self-protecting features enable 
operator to correct any trouble at source before damage is 
caused; maintenance is kept on simple preventive basis. 
World-famous Ingersoll-Rand Channel Valves give long, 
trouble-free service with sustained efficiency. Filtered, full 
force-feed lubrication systems for engine, compressor run- 
ning gear and compressor cylinders keep wear to minimum. 


i 


Contact your Ingersoll- 
Rand representative now 
for more information on 
this new unit. It will make 
money for you by speed- 
ing your job. 


bi Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 











COMPRESSORS + GAS & DIESEL ENGINES » PUMPS + AIR & ELECTRIC TOOLS » CONDENSERS » VACUUM EQUIPMENT + ROCK DRILLS 
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Continuiedl: development of new and i imy | 
: exploration techniques designed to minimize 
EXPLORATION ‘59 outlay of capital and to improve current dis- 
| covery ratios are being watched with increas- 
ing interest. Included in this 1959 Exploration Issue are engineering 
operating articles covering such subjects as the continuous seismic profiler, 
velocity logging, a unique magnetic tape playback system, nuclear pre- | 
cession magnetometers, plotting cross sections with electronic computers, °.. 
and radiation surveying. 

Also presented in this Special WORLD OIL Report are articles dealing 
with proper cable tool well log interpretation, air drilling of seismic shot  . 
holes, and wildcat prospect appraisal. ia 





Continuous seismic profiler 


aids marine exploration 


New technique accurately maps geologic horizons to a depth of 
400-1200 feet below the ocean bottom. Results are recorded directly 
in the form of a geologic cross-section. 


By Dr. Charles B. Officer, President 


Marine Geophysical Services Company, Houston 





A VERSATILE new marine explora- 
tion device, 
scientific purposes, has been applied 
recently to problems in connection 
with petroleum exploration and ma- 
rine engineering foundation studies. 
Known as the sparker, or continuous 
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developed originally for 


seismic profiler, the technique essen- 
tially is a continuous sound reflection 
device and is used for mapping geo- 
logic horizons to depths of 400-1200 
feet beneath the ocean bottom. Re- 
sults are recorded directly in the form 
of a geologic cross-section which 





shows the sedimentary layers and geo- 
logic structures within the range of 
the instrument. The sparker offers 
both a separate and unique method 
of continuous surveying and a supple- 
ment to conventional surveying tech- 
niques. (The device was developed 
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by Dr. J. B. Hersey and S. T. Knott 
of the Woods Hole Oceanographic 
Institution. Additional developments 
have been made on the device by 
W. C. Beckmann and others at La- 
mont Geological Observatory. ) 

The device consists of two units, an 
acoustical source unit and a receiver- 
recorder unit, as shown in Figure 1. 
The sound source unit utilizes a simu- 
lated explosion in the form of a 
10,000 volt spark fired underwater; 
the explosion sends out a high energy 
sound pulse. The spark has frequency 
and energy characteristics similar to 
those of a small blasting cap. The 
spark repetition rate is controlled by 
the recording unit and generally is 
set at two to four sparks per second. 

The receiver-recorder unit contains 
a signal detector made up of either 
a single hydrophone towed astern of 
the boat or an array of hydrophones 
for directional receiving. The echo 


HYORAPHONE 


signals received by the detector go to 
a fixed gain pre-amplifier, a band- 
pass filter, a recorder amplifier and 
finally to a high speed, high resolu- 
tion facsimile recorder. The recorder 
transcribes the signals onto a sensitized 
paper. Successive recordings from the 
repeated spark explosions produce a 
continuous section of the geologic 
structure beneath the survey ship’s 
track in much the same manner that 
an echo sounder (fathometer) pro- 
duces a record of the ocean bottom. 

The receiving hydrophone and the 
spark gap electrodes are towed behind 
the survey ship at a distance of about 
200 feet and are separated by a hori- 
zontal distance of about 20 feet. The 
ship moves at a constant speed of 
from 3 to 8 knots. 

Figure 2 illustrates the method of 
operation of the continuous seismic 
profiler. The record is composed of a 
series of vertical scans by the recorder. 


Each scan begins with a spark pulse 
in the water and records the series of 
echoes from that spark. Since the 
scans are placed side by side on the 
moving paper by the recorder, a con- 
tinuous geologic cross section is 
formed. The depth interval of the re- 
corder can be varied so that approxi- 
mately 200, 400, 800, 1,600, or 3,200 
feet intervals can be observed. 

The entire system is quite flexible. 
It can be used from any boat which 
is seaworthy for the particular local 
marine conditions. No alterations are 
required in the survey boat, and no 
special equipment or over-the-side 
handling devices are needed. The 
total weight of the equipment plus 
the requisite spare parts, etc. is ap- 
proximately 900 pounds. Installation 
of the equipment is straightforward; 
it usually takes two hours from the 
time the equipment is uncrated at the 
survey site until it is ready for survey 
operations. | 


Depth and quality of recordings. 
Much of the usable energy of the 
spark source is at a reasonably low 
frequency; a filter setting of around 
100-500 cycles per second usually is 
found to give the clearest recording 
of the deeper reflections. This low 
frequency allows a much greater 
depth of penetration and consequent 
recording of deeper reflections for the 
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FIGURE 1—This block diagram illustrates sparker equipment 
as it is used for marine exploration purposes. Normally the 
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hydrophone and spark source are towed approximately 200 feet 
behind the survey boat and are positioned about 20 feet apart. 
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FIGURE 2—Here is a schematic drawing of the sparker survey procedure. 


sparker than that for similar devices 
which use higher frequency sound 
sources. The lower frequencies have 
less attenuation in propogating 
through the earth than that for higher 
frequencies. 

Towing noise is kept at a minimum 
by using streamlined towing bodies. 
Noise from the boat is eliminated by 
towing the hydrophone approximately 
200 feet behind the survey boat. 
Under conditions of low noise level 
and low absorption, good reflector 
beds at depths of 1,000 feet beneath 
the bottom can be recorded. The 
depth of water has little effect on the 
results. 


Examples. Two records are shown 
in Figures 3 and 4. Figure 3 is a re- 
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production of a record from offshore 
Louisiana. The record was taken 
across the flank of a salt dome. Note 
the direct arrival at 12 feet, the bot- 
tom reflection at 80 feet, and the sev- 
eral subbottom reflections. The nearly 
horizontal subbottom reflection at 150 
feet correlates with the top of the 
Pleistocene. All horizons beneath this 
show the domal structure, and all ex- 
cept the deepest horizon are truncated 
at the Pleistocene surface. The deep- 
est reflection shows strong faulting 
across the central portion of the up- 
lift. 

Figure 4 is a reproduction of a rec- 
ord from offshore California in the 
Los Angeles Basin. The record was 
taken across the flank of an anticline 
which has undergone severe deforma- 


tion and faulting. The individual beds 
can be traced easily; many of the 
fault displacements are clearly deline- 
ated. There is a large thrust fault 
with a displacement of approximately 
400 feet to the left of center on the 
record; the fault plane reflection be- 
tween the two disrupted beds also 
can be followed. To the right of cen- 
ter on the record there is a small 
graben with steep dips further to the 
right. The records shown in Figures 
3 and 4 also are illustrative of the 
two types of recording that can be 
obtained with the technique. The off- 
shore Louisiana record was taken with 
full wave rectification, the offshore 
California record with half wave 
rectification. Full wave rectification 
usually is more desirable for marine 
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filer record across the flank of a salt dome located offshore 
All horizons below 150 feet (which 


from the coast of Louisiana. 
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correlates with the top of the Pleistocene) show the domal 
structure. The ripple on each reflection is due to the ocean sur- 
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FIGURE 4—Another sparker record taken in the Los Angeles 
Although the section is across 


basin, offshore from California. 


engineering purposes, half wave recti- 
fication for exploration purposes. 


Uses. The technique may be used for 
accurate mapping of geologic horizons 
to depths of 400 to 1,200 feet beneath 
the bottom in connection with the 
exploration for structures related to 
petroleum accumulations. Such shal- 
low structures as occur are mapped 
directly and quickly. Little geophysi- 
cal interpretation is needed, the re- 
sults essentially being in the form of 
a geologic section. 

The sparker also is useful in solving 
many marine engineering problems. 
Foundation studies for drilling plat- 
forms, pipe lines, bridges, dams, piers, 
tunnels, breakwaters and channel ex- 
cavations can be made easily; and the 
information can be tied in with sedi- 
ment borings. A number of successful 
surveys for such purposes already have 
been made. 

Sound velocity determinations of 
the near surface layers for geophysical 
or acoustic purposes also can be made. 
Wide angle reflection profiles are 
made by pulling in or letting out the 
hydrophone with respect to the spark 
electrodes. The horizontal separation 
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tion and faulting, 


between the two is recorded directly 
on the record as the first arrival. The 
sediment reflection times also are re- 
corded as in a normal survey; the two 
then can be combined to compute the 
sound velocity as a function of depth. 


Conclusions. The sparker is a useful 
new technique in marine exploration. 
It offers both a separate and unique 
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the flank of an anticline which has undergone severe deforma- 
note that individual beds are easily traced. 


method of continuous surveying and 
a supplement to conventional survey- 
ing techniques. Surveys have been 
made in a number of different marine 
environments including various loca- 
tions off the East coast, Gulf coast, 
and West coast of North America, 
Great Lakes, West coast of South 
America, West coast of Africa and the 
Persian Gulf. —The End 
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Continuous velocity logger 
yeilds excellent results 


Accurate, economical velocity information and better 
porosity data are two outstanding features of the 


velocity logging technique 


By H. W. Hardy, Senior Seismic Computer in Geophysics Research 
Humble Oil & Refining Company, Houston 


DEVELOPMENT OF the continuous 
velocity logger promises to be an im- 
portant contribution to exploration 
and producing activities. Not only 
does the procedure represent a tre- 
mendous advance over the old tech- 
nique of “shooting” a hole for velocity 
information, but it represents an ex- 
cellent qualitative and quantitative 
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porosity tool for geophysicists, geolo- 
gists and production engineers. 

Applicable in all areas and present- 
ing excellent detail, the velocity log 
also provides the following additional 
information: 


® Character correlation. Given 
formations exhibit like characteristics 





on the velocity log over a wide area. 
This allows geologists to use the log 
in the same way that electrical logs 
are used. 


® Selection of zones for test- 
ing. Comparison of velocity and elec- 
trical logs often can save an operator 
from the expense of testing a “dry” 
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FIGURE 1—Here are the basic compo- 
nents required for velocity logging sys- 
tem. By using the elapsed time difference 
of the two travel paths shown, it is simple 
to determine travel time (At) through a 
specific portion of rock in the bore hole 
wall. Spacing of receivers affects the res- 
olution of the logger by varying the 
amounts of rock included in the averaging 
observations. 











FIGURE 2—The Humble logger originated as a two-receiver system consisting of 
three sections containing timer and amplifier, sound source power supply and acoustic 
section. Also included here is a representative sketch of an early one-receiver type in- 
strument. Terminology and arrangement of the components obviously are different yet 
similar. This similarity increases markedly in the two-receiver model which evolved. from 
the illustrated single-receiver tool. Physically, the Humble tool is encased in steel with 
pressure bulkheads between sections and transducers embedded in molded rubber. 
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Velocity logs are outstanding in support of seismic operation .. . 


interval. The log also is useful in 
selecting packer seats when testing in 
open hole. 


® Formation data required for 
reservoir studies. Porosity varia- 
tions and permeability barriers in a 
given sand are apparent. 


® Selection of fluid contacts. 
The velocity log is used with other 
logging techniques here. Experience 
in a given area is an important factor 
for this determination. 

Contrary to current belief, velocity 
logging is not new to the petroleum 
industry. As early as 1935, a patent 
application was filed which outlined 
a method of making continuous meas- 
urements of rock velocities as they 
were encountered in a bore hole. This 
probably was an outgrowth of the 


SPONTANEOUS 
POTENTIAL 





success experienced by electrical well 
logging techniques at that time. 

The basic requirement of any veloc- 
ity logging system consists of a down- 
hole instrument or sonde capable of 
creating sound or acoustical energy 
in a transmitter, and a receiver or 
receivers necessary to detect this en- 
ergy after its travel through the bore 
hole fluids and a particular portion 
of the rock in the bore hole wall. 
Transmission of this detected signal 
(either before or after timing) to the 
surface and recording the results con- 
stitute the balance of the required in- 
strumentation. These basic compo- 
nents are illustrated in Figure 1. 

The sound sources, detectors, me- 
chanical arrangement of these com- 
ponents and method of presenting 
results varied with individual com- 
panies. Sound sources used included 
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FIGURE 3—Here is an excerpt of a Humble velocity record. Traces are from right to 
left: the “O” or base line trace, the velocity or At trace, the total energy trace and the 
spontaneous potential trace. The “O” or base line affords visual verification of the 
instruments stability. The velocity or At trace is created by the deflection resulting from 
the down hole signal. Its recording motion is such that higher velocities exhibit less 
deflection to the left. Therefore, velocity (on the velocity logger) increases to the right 
just as does resistivity on conventional types of resistivity logs. Use of this observation 
is included in the interpretation portion of this article. The total energy trace, which 
is unique to Humble Company logs, indicates some degree of the rock’s acoustical prop- 
erties by measuring the signal delay upon its arrival at the first detector. The spon- 
taneous potential trace is or should be identical in every respect to that curve as recorded 
by any logging company. The spontaneous potential curve calibration is in millivolts per 
division while the At trace is in inches of deflection representing the microseconds of 
travel time needed. A very important feature of any velocity log is the calibration or 
time scale which is incorporated into the log’s heading. With this information, it be- 
comes possible to determine readily the interval’s velocity either in microseconds of 
travel time or in feet per second. Upon completion of this step, this data may be utilized 
by both geophysica! and geological personnel. 
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magnetostrictive alloys of metal, piezo- 
electric quartz crystals, pressure sensi- 
tive tourmaline crystals and magneto- 
strictive metal alloys. Some developers 
selected a system utilizing only one 
receiver, making it necessary to cor- 
rect for hole caliper in the final veloc- 
ity interpretation. However, most 
systems now contain two receivers and 
avoid the problem of correction for 
the mud travel time. By utilizing the 
elapsed time difference of the two 
travel paths (Figure 1), it is simple 
to determine the travel time (At) 
through a specific portion of rock in 
the bore hole wall. The separation 
or “spacing” of these two receivers 
materially affects the resolution of the 
velocity logger by varying the 
amounts of rock included in the aver- 
aging observations. 

Humble Oil & Refining Company's 
efforts in developing an instrument 
and technique capable of making con- 
tinuous velocity measurements in a 
well bore began in 1935.? Since the 
instrument’s completion it has been 
exploited throughout Humble’s oper- 
ating area. Over 300 continuous 
velocity logs have been made with 
instruments operated by members of 
the geophysics research and geophys- 
ics engineering section. The majority 
of these runs were requested in sup- 
port of seismic activities for the deter- 
mination of vertical times, interval 
velocities and average velocities; how- 
ever, it is becoming more common to 
have requests for velocity logs origi- 
nate within the area or division geo- 
logical groups. 


The operational cycle of the logger 
can be described satisfactorily without 
reference to the electronics involved.* 
The timer excites the magnetostrictive 
transducer with an electrical charge 
which is transformed into a sound 
pulse. The sound signal travels by 
way of the path illustrated in Figure 
1 to the first receiver and then to the 
second receiver. The difference in 
arrival times is stored in the circuit 
as a quantity of electrical energy 
which is timed, amplified and con- 
veyed to surface instruments, via the 
logging cable, to drive the recording 
galvanometer. In the well logging 
type camera, this galvanometer re- 
cords the At trace by moving from 
a rest position to a position represent- 
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ELECTRICAL MICRO-LOG 
Loc 

FIGURE 4—This illustration compares the velocity log with 
three of the more common types of logs. The spontaneous poten- 
tial trace, which is common to all logs except the radioactivity 
survey, gives the general indications of lithology, lithological 
boundaries and variations within the larger members logged in 
this section of a North Texas well. The 18 inch normal exhibits 
the usual resistivities encountered in a water filled zone and also 
manages to define in general the limits of the lithological bound- 
aries. Due to formation fluids, spacing of electrodes, filter cake 
influence and diameter of the invaded zone, it is obviously 
“blind” to a lot of smaller detail. Also, the 9 foot lateral curve 
possibly is blinded by the presence of salt water in the forma- 
tion and provides no detail other than the very vague lithological 
boundaries of the thick rock members. The 16 foot lateral is 
useless due to the very low resistivity of the formation fluids. 
The 1% inch and 2 inch curves of the microlog begin to ex- 
hibit the majority of the changes actually present within the 
formations. The effect of the section’s mud cake material and 
the presence of several washout zones minimize the accuracy of 
these curves in local portions of the log. The caliper trace of the 
microlog shows extensive variations of hole caliper and in some 
instances indicates permeability by an apparent increase in 
thickness of the mud cake. The gamma ray trace of the radio- 
activity survey gives fairly satisfactory indications of the pres- 
ence of sands and the changing sand-shale ratios which must 
be expected in most sedimentation problems. Again, however, 
the indicated boundaries are indefinite and, as in the utilization 
of standard resistivity logs, these contacts must be selected from 
arbitrary points of deflection on a curve. Generally, the same 


ing the required travel time in micro- 
seconds with each pulsation (10 times 
per second) of the down-hole instru- 
ment. At a normal logging speed, this 
results in an observation being made 
about every 214, inches of bore hole 
traveled. As shown in Figure 3, this 
arrangement of recording is advan- 
tageous since it affords visual verifica- 
tion of the base line stability as a 
permanent part of the record. 

In its geophysical application, the 
continuous velocity log represents a 
tremendous advance over the old 
technique of shooting a hole for veloc- 
ity information. Experience with the 
continuous velocity log has proven 
that integration of the log with the 
results of one or two shots, results 


APRIL 1959 WORLD OIL 








GAMMA RAY 

NEUTRON 

SPONTANEOUS 
POTENTIAL 

At (VELOCITY) 

“O"* (BASE LINE) 





RADIOACTIVE 
LOG 


VELOCITY 
LOG 


may be said of the neutron curve. However, the neutron log (by 
the nature of what it reacts to in making its measurements) in 
many instances does produce a trace remarkably similar to the 
At trace of the continuous velocity log. This similarity supports 
the use of the velocity logger as a porosity tool since the neu- 
tron count depends upon porosity and the fluids trapped in that 
porosity. Calibration of the velocity logger, however, is exact 
and measurable whereas the reaction of the radioactivity logs 
still suffer from what is termed “statistics.” In the case of the 
velocity logger, the final velocity as recorded on the log is a 
resultant of the rock matrix velocity, the rock porosity and its 
pore filling substance. 

From the At trace it is possible to pick the top of the thicker 
sand body as 9,057 feet. In the upper portion of the sand, there 
are numerous thin stringers of limey and shaly sands. At the 
base of the upper section of this sand, the shale break indicated 
by the spontaneous potential and microlog is very well marked 
as is a washout which appears on neither of the two other logs. 
Above the base of the sand at 9,141 feet, there appear several 
high velocity stringers which probably are very calcareous in 
nature. Here the thinness of F os stringers in relation to the 
electrode spacing of most of the resistivity logging devices make 
it almost impossible to obtain a correct log. At the top of the 
shale underlying the sand body, there apparently is another 
washout zone. The availability of this hole caliper information 
might prove important if it were desirable to locate a packer 
seat in a testing operation. The balance of the At or velocity 
log exhibits variations of sand-shale ratios, thin stringers of sand, 
shale and lime which are much more effectively defined than on 
any other log. : 
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FIGURE 5—Certain formations exhibit “character” on the velocity log. These three 
examples were excerpted from velocity logs run in Humble’s East Texas Division. When 
formations exhibit this quality (character), geologists can use the velocity log in the 
same way that electrical logs are applied. 
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FIGURE 6—Here is an example of a quantitative porosity interpretation chart. At in 
microseconds is plotted against porosity in percent with reference curves representing 
basic matrix velocities appearing as straight lines. Inaccuracies are recognized in the 
use of a straight line plot, especially on the high and low porosity ends. This method 
has been most successful in the porosity range of 5 to 30 percent. More complete charts 
may incorporate corrections for formation shaliness. 
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FIGURE 7—Comparison of the At trace 
of the velocity log with the plotted poros- 
ity showed a striking similarity in con- 
figuration. In this case, the similarity and 
subsequent interpretation of porosity from 
the At trace indicated conclusively that 
velocity variations were the direct result of 
verified porosity. In an effort to validate 


this assumption and prepare a porosity-velocity curve for this formation the values of 
At in microseconds were read from the velocity log at each point of control available 
on the core analysis. These values were plotted opposite the values of porosity in percent 
and the points defined a straight line through the range of porosities encountered. 


in accurate velocity measurements. 
Accuracy in the order of a fraction of 
| percent is expected and 1 percent 
to 2 percent is accepted. The utiliza- 
tion of these check shots in tying the 
integrated time evident on the log 
itself to the surface is performed easily. 
From these data, the simple computa- 
tions and plotting of the graphic 
data sheets are accomplished readily; 
and the velocity information is 
ready for use. This covers basically 
the original purpose for which the 
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velocity logger was developed. Al- 
though many new uses and applica- 
tions are being found for these logs, 
they still remain outstanding in sup- 
port of seismic exploration operations. 

New applications tend to expand 
the usage of the continuous velocity 
log into geological, production and 
formation evaluation groups of var- 
ious oil companies. Many recent ap- 
plications are based on the velocity 
log’s curve characteristics which can 
be illustrated graphically (Figure 4). 


Due to its cyclic rate of sampling, 
short interval sampled and _ system 
sensitivity, the velocity log presents 
a staggering amount of detail. The 
spontaneous potential trace is the 
same as that produced in conven- 
tional logging; therefore, the At or 
velocity trace will be discussed. 

Obviously, the greatest difference 
exhibited by lithology through the 
velocity logger is the velocity varia- 
tions which are natural to those 
rocks. This is evidenced by the At 
curve’s deflection to the left of the 
base line. Rocks which have higher 
velocities (limestones, dolomites, an- 
hydrites, etc.) and thus require less 
travel time, result in less deflection. 
Materials such as sandstones comprise 
the mid-range in deflection between 
the high velocities and the low veloc- 
ities connected with the shales. Ve- 
locity gradients corresponding to such 
lithological phenomena as varying 
sand-shale ratios, facies changes, et 
cetera, also are common and distin- 
guished easily. Where definite bound- 
aries exist between adjacent rocks, 
the At trace reacts without the lag in- 
herent in most resistivity devices. This 
resolution is invaluable in determining 
contacts, recognizing lithological 
“streaks” which might act as reservoir 
barriers and disclosing in some in- 
stances facts about the hole caliper 
and conditions. With this in mind, 
Figure 4 compares the velocity log 
with three other common types of 
logs. 


Other uses. Previously it has been 
shown that the continuous velocity 
log remains an excellent velocity tool. 
Among the many other possibilities of 
using the velocity log, there are sev- 
eral that provide immediate evidence 
ot acceptability and some on which 
more research and evaluation must 
be done before any conclusions may 
be made. Some of these uses are 
character correlation, porosity indica- 
tions, guidance in well testing and 
supplying additional information in 
reservoir studies, 

Figure 5 was prepared from logs 
made by Humble in its East Texas 
division. In reviewing the velocity logs 
of that division, it soon became ap- 
parent that certain formations ex- 
hibited character almost as definite 
as an individual’s signature. Three of 
are repro- 
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these such ‘‘signatures 
duced in the example. They are the 
top of the Pecan Gap, the Wolfe City 


WORLD OIL APRIL 1959 














Porosity is relatively simple to determine with the velocity log . . . 


Sand—Taylor interface, and the 
Gober Tongue—Austin Chalk inter- 
face. 


On the basis of this evident capa- 
bility of correlation, several velocity 
log cross-sections were constructed 
across Humble’s Neches field. From 
these cross-sections it was possible to 
continue the geological application or 
usage of these logs by utilizing them 
for the preparation of subsurface 
structural maps on several horizons 
and isopachous maps of the produc- 
ing Woodbine sand horizon. 

Probably one of the most loudly 
proclaimed uses of the continuous ve- 
locity logger has been for the detec- 
tion of porosity. All currently used 
methods of well logging were devel- 
oped in hopes that they would be ef- 
fective porosity indicators. Practically 
all of these techniques, however, have 
fallen short of their goal due to other 
factors and problems which must be 
considered. Low resistivity muds, ex- 
cessive mud cake thickness, flushing 
action of drilling fluids, invasion of 
the formation by mud filtrate and 
hole size have combined to plague the 
geologist or production man in mak- 
ing valid porosity determinations. 

It is relatively simple to determine 
total porosity with the velocity log. 
In a qualitative analysis of porosity, 
the tools needed are a conventional 
resistivity log and the velocity log. As 
yet it is impractical to attempt to pick 
porosity from the velocity log curve 
without reference to some indicator 
of resistivities. The mechanics of de- 
termining zones of porosity is a matter 
of comparing formation resistivity to 
velocity. High resistivity may originate 
from either lithology or fluids in pore 
space. Therefore, zones which exhibit 
possibilities of permeability and high 
resistivity on the electrical log should 
be picked for analysis. If the resistiv- 
ity increase is the result of harder or 
tighter lithology, the velocity log 
would show a resulting velocity in- 
crease. This must be considered as the 
normal relation of these two curves. 
However, if a permeable zone of high 
resistivity has indications of low veloc- 
ity, it can be assumed that the resis- 
tivity results from formation fluids. 
Basically, this is how interpretations 
are made in the qualitative search for 
porosity indications on the continuous 
velocity log. It must be remembered 
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that sound waves travelling through 
rocks show no partiality to connected 
or unconnected pore space; hence re- 
sulting raw observations must be con- 
sidered as total porosity. Indications 
of permeability must be gathered from 
other sources such as the spontaneous 
potential trace, microlog, or evidence 
of mud cake build-up on the caliper 


log. 
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Quantitative evaluation of porosity 
from velocity logs poses a problem in 
interpretation which still is largely 
a problem for researchers. Many 
authors*:*:® have derived formulae 
through empirical means of investiga- 
tion which relate a rock’s veloc- 
ity to its porosity. From labora- 
tory measurements made under 
varying conditions of pressure, tem- 
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FIGURE 8—These logs show the effect of gas filled porosity in a sandstone. Both logs 
are from wells within the same field. Although the Miller well was completed success- 
fully in the sand as indicated, the velocity log shows that there was no porosity in this 
sand in the Cowan well. The presence of porosity was detected easily in the Miller 
well but the slowup appears excessive and indicates that a modified V; should have 
been used in recognition of the presence of gas. 
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FIGURE 9—Here are resitivity and velocity logs from one of Humble’s Eastern Divi- 
sion wells. The resitivity log indicates that a test of the zone of interest shown would be 
in order. However, the velocity change on the velocity log shows clearly that the 
resitivity increase was the result of lithology only. 
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FIGURE 10—This is an example of the velocity logger’s reaction to gas-oil and oil- 
water contacts. This illustration of the producing Frio Sands in a Gulf Coast well in- 
cludes the normal resistivity log as well as the At trace of the velocity log. In this sec- 
tion, both gas-oil and oil-water contacts were recorded with success. The gas-oil contact 
at approximately 5,700’ is very definite as evidenced by a velocity change of over 1,700 
ft/sec. The oil-water contact is approximate at best and was picked only after reference 
to the long normal curve on the resistivity log. 


perature and saturation, enough ex- 
perimental results were obtained to 
plot curves which indicate the rela- 
tionship of porosity to velocity. The 
inability to match conditions as they 
exist in nature necessarily limits the 
these observations. The 
assumption of the homogenuity of 
rocks is the first possibility for error 
which must be considered in all such 
determinations. Variations of velocity 
cannot be attributed wholly to the ef- 
fect of porosity but must be reconciled 
with knowledge of the lithology. 


accuracy of 


116 


However, within a certain member or 
formation existing in a given field or 
geological province, it is possible, with 
experience, to make determinations of 
porosity by reference to the velocity 
log. These values will be at least as 
accurate as those obtained from in- 
serting resistivity data into the various 
service companies’ interpretation 
charts. 

In experiments major divisions of 
rocks fell roughly into established in- 
tervals of velocity. Limits tentatively 
established in the arenaceous and cal- 


careous sediments were 16,000 ft/sec 
to 20,000 ft/sec and 20,000 ft/sec to 
23,000 ft/sec, respectively. Using this 
range of values and the simpler for- 
mula as set forth by Wyllie, 
ce .5 ES 


ss 
. = °  ™e 


1 2 


where 

V = observed velocity 

¢ = porosity 

V,=the velocity of the fluid in the 

pore space 

V, =the velocity of the matrix or rock 

framework. 

From this, a family of curves can be 
constructed for the purpose of quanti- 
tative interpretation. The only truly 
measurable quantity involved in this 
solution is that of the observed veloc- 
ity in feet per second or its equivalent 
travel time in micro-seconds as it ap- 
pears on the velocity log. 

The importance of the velocity of 
the pore filling fluids is recognized by 
all who attempt to make quantitative 
interpretations from velocity logs. 
There is much disagreement, mostly 
in research groups, whether the V, 
value should be varied throughout its 
possible range or not. This range in- 
cludes velocities of 5,100 to 5,300 
ft/sec for water, 4,000 to 4,900 ft/sec 
for oil (depending on the amount of 
dissolved gases contained) and 1,100 
to 2,000 ft/sec for gas (depending 
upon the pressure and temperature 
involved). 

The lack of a concise answer to 
the depth of penetration of these 
sound pulses leaves some doubt as to 
the effect of the lower velocity ma- 
terials in pore spaces. Most person- 
nel involved in interpretation work 
have chosen to assume that the dia- 
meter of the mud filtrate invasion ex- 
ceeds the sonic pulse penetration and 
therefore use 5,100 to 5,300 ft/sec 
for V,. In arriving at a value for V2 
(the matrix velocity), a value may be 
assumed from knowledge of the lithol- 
ogy or the highest velocity noted in a 
comparable section which is known 
to be dense may be used. It must be 
realized that a true matrix velocity 
represents an ultimate velocity or zero 
porosity and as such, is an impossi- 
bility in nature. Generally, velocities 
of 18,000 ft/sec, 21,000 ft/sec, and 
23,000 ft/sec have been utilized for 
sandstones, limestones and anhydrites, 
respectively. Matrix velocities vary 
with localities and therefore must be 
determined in each case. 


From this information (At, V;, and 


Vm) it is possible to prepare an in- 
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terpretation chart similar to Figure 6. 
In the illustration the At in micro- 
seconds is plotted against porosity in 
percent with reference curves repre- 
senting the previously discussed basic 
matrix velocities appearing as straight 
lines. 
the use of a straight line plot, espe- 
cially on the high and low porosity 
ends. Investigation of velocities in 
medias of high porosities results in 
conclusions which cannot be fitted to 
a straight line.* On the other extreme, 
the nonexistence in nature of a rock 


Inaccuracies are recognized in 


with zero porosity precludes that be- 
ing a straight line. Most of the suc- 
cess In computing porosities from ve- 
locity logs by this method has been 
encountered within the porosity zone 
of 5 to 30 percent. 

The value for such interpretational 
charts was exhibited recently in the 
logging of Humble’s M. C. Rhodes 1 
well in the East Texas Division. The 
velocity log was made and interpreted 
for both velocity and porosity infor- 
mation on this well. A section of the 
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Proper interpretation of porosity data obtained 


from velocity logs can reduce unnecessary testing of 


“tight” formations to a minimum 


Smackover limestone had been cored 
during drilling operations. Resulting 
porosity determinations of this por- 
tion of the lime is plotted as a bar- 
graph in percent porosity in Figure 7. 

An example which shows the effect 
of gas filled porosity in a sandstone is 
presented in Figure 8. The figure is 
a comparison of velocity logs from 
two wells within the same North 
Texas field. The Miller well was 
drilled and completed through per- 
forations as indicated. The same sand 
was encountered in drilling the 
Cowan well shown on the right. 
Neither cuttings nor mud logger gave 
any indication of the presence of gas 
in this second well. When the two 
velocity logs were compared, it be- 
came evident that there was no 
porosity in the Cowan well. Correla- 
tion of the logs was good enough to 
establish the fact that the two were 
the same sand. In the first well, there 
is evidence of the top four feet of the 
sand being tight as it is throughout 
the Cowan well. The zone of porosity 
in the Miller well extends from 9,746 
feet to 9,760 feet and includes several 
thin, tight, high velocity streaks. The 
presence of porosity was detected 
easily in the velocity slowup. How- 
ever, the slow-up appears to be ex- 
cessive and probably indicates that a 
modified V; should have been used 
in recognition of the presence of gas. 

Corrections for porosity filling 
fluids, if desired, can be made by re- 
ducing the porosity obtained from the 
chart by the amount which the use of 
V; for oil or V; for gas in the basic 
formula would indicate. Another cor- 
rection being used is that one which 
makes allowances for the velocity de- 
crease caused by the presence of shale 
in sandstones. 

In assisting the testing and com- 
pletion program of a particular well, 
any logging technique must be able to 
point out zones of interest which 
should be the subject of further test- 
ing. The selection of this zone should 


be made in accordance with any ac- 
cepted method of detecting porosity. 
Doubtful interpretations probably 
should be tested; however, in many 
instances tests were run on the basis 
of questionable results from other 
methods of logging when reference to 
the velocity log would have prevented 
this. Figure 9 includes both the resis- 
tivity and velocity logs of one of 
Humble’s Eastern division wells. from 
the resistivity log it was decided to 
test, but by checking the velocity 
change on the velocity log it is easy 
to determine that the resistivity in- 
crease was the result of lithology. 
This could have been predicted even 
before the side wall cores were taken 
which yielded samples described as 
“lime, shale, with some fine grained 
sand,” and ‘‘shale, clay, and sand, 
firm, very calcareous.” 

Since the success of the majority of 
tests depends upon the ability of a 
downhole packer to hold, there exists 
the possibility of using the velocity log 
as an aid in selecting the location of 
a packer seat. Inspection of the veloc- 
ity log will yield information concern- 
ing the test zone’s top and bottom 
along with information: concerning 
the next lower competent bed which 
would be capable of holding a packer. 
Avoiding obvious washouts would in- 
sure standard hole diameter in the 
section selected for the packer seat. 

With the development of a satis- 
factory method of making quantita- 
tive analyses of porosity from the ve- 
locity log and the excellent definition 
of lithology inherent in this type of 
logging, the formation information 
necessary to conduct a reservoir study 
can be obtained more readily. Sand 
thickness can be determined and used 
in acre-feet estimates of reserves. Vari- 
ations of porosity within a given sand 
may be determined easily. Also, there 
is a possibility that the reasons for 
such porosity changes can be deter- 
mined.The presence of shale or lime 


Continued on Page 137 
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PART 1 





Seismic velocity effects may 
hide organic reefs 


Changes in rock and interstitial fluid properties can 


alter velocity contrasts between reef limestone 


EXPLORATION ‘59 


and its enclosing shale. Potentially productive reefs 


are less likely to be discovered 


By Dr. DeV/itt C. Van Siclen 
Senior Geologist 

Pan American Petroleum Corp. 
Houston 


A LIMESTONE REEF near Stamford, Texas, shows up 
prominently as a false “high” on seismic maps of horizons 
below the reef because seismic waves travel much faster 
through the limestone than through the shale around it. 
The usefulness of this effect for mapping reefs depends 
upon the degree of velocity contrast between the lime- 
stone and shale. Theoretical analysis shows that this con- 
trast decreases with increased limestone porosity, as oil 
replaces water and gas replaces oil, and as depth of burial 
becomes greater. Geologically reasonable changes can be 
envisaged which would render a reef like that at Stam- 
ford practically unrecognizable. In general, it is the po- 
tentially more producible reefs that are less likely to show 
up. Data are provided for estimating the amount of 
various structures that a little-known reef can be ex- 
pected to produce. 

The Stamford reef occurs in the Canyon (Missouri) 
series of the Pennsylvanian system in southern Haskell 
County, north-central Texas. It is a body of limestone 
three miles long by 11% miles wide and as much as 1,000 
feet thick, enclosed completely in a shale section more 
than 2,500 feet thick. The feature was discovered, recog- 
nized and mapped in 1946-49 with the reflection seismo- 
graph, and has been explored since then with numerous 
wells. Figure 1 is a well-log cross-section which demon- 
strates the subsurface in the area. 

The Stamford reef was mapped seismically as a false 
structure on the “Caddo” limestone, 1,200 feet below the 
base of the reef. The false structure results from accelera- 
tion of the seismic waves in the limestone comprising the 
reef to a velocity almost twice as great as in the shale 
beside the reef. Consequently, reflections from beds below 
the reef are received back at the surface in less time if 
they have passed through intervening high-velocity lime- 
stone than if they passed through only low-velocity shale. 
Since depth to a reflecting horizon is estimated from the 
length of time it takes for waves to return to the surface, 
the “Caddo” re{iection was mapped at a much shallower 
position where inicrvening reef limestone speeded up the 
seismic waves. 
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The seismic false structure of the “Caddo” limestone 
is shown in Figure 2. Drilling has shown that the actual 
attitude of the “Caddo” is a low anticline plunging gently 
northwestward, with about 100 feet of relief in the area.** 
Since the actual structure is negligible compared to the 
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FIGURE 1—This electric log cross section demonstrates the 
subsurface in the area of the Stamford reef. Note the massive 
shale section which completely encloses the reef. 
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FIGURE 2—This reflection seis- 
mograph map shows the apparent 





attitude of the Caddo limestone. 





The dashed line is the seismic 
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seismic feature, and wells through the reef show that its 
base is approximately flat, the seismic map has been in- 
terpreted practically as representing the topography of the 
top of the reef. 

Under this interpretation the reef is shaped like an 
atoll, a limestone mound with a depression in the center. 
The amount of apparent relief may be visualized by re- 
designating the contours of Figure 2 from the actual 50- 
foot interval to an imaginary 100-foot interval, since com- 
parison of seismic and drilling results shows about 0.4 
foot of false seismic structure on underlying reflectors for 
each foot of reef limestone. On this basis, the limestone 
hill rises to its true height (thickness) of 1,000 feet, and 
the central depression drops 200 to 400 feet below the 
enclosing rim. 

Numerous wells drilled to the reef failed to confirm 
the atoll shape. Instead, indications are that it is mound 
shaped, as shown in Figure 3. Reflections from the top 
of the reef, picked and plotted on several seismic profiles, 
show that the reef top arches upward continuously, con- 
firming the absence of a central depression.*® Thus, the 
apparent central depression (Figure 2) is in fact an illu- 
sion, caused by lower-velocity limestone occupying the 
central part of the reef. The necessary lateral change in 
seismic velocity of the limestone is well within the range 
of differences in measured interval velocity of different 
vertical zones in a single organic reef in some wells in 
the region in which the seismic velocity of thick reef lime- 
stone has been measured. (The term reef limestone is 
used for all limestone closely related to, and practically 
inseparable from, organic reefs). 


SEISMIC VELOCITY EFFECTS 

Che demonstration that abrupt lateral changes in the 
seismic velocity of reef limestone can reduce by one-third 
the relief of a very strong velocity structure raised the 
question of whether even more extreme changes may 
occur—enough to make some organic reefs not detectable 
with conventional seismic techniques. This question is as 
pertinent to exploration based on picking reflections on 
APRIL 
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top or inside the reef as it is to exploration based on 
“velocity highs” on sub-reef reflectors similar to that at 
Stamford, because the velocity contrast between reef lime- 
stone and enclosing shale principally is responsible (with 
density contrast) for the reflections as well as for the 
“velocity highs.” If there is no velocity contrast between 
the limestone and shale there will be no reflections (unless 
the density contrast is sufficient), as well as no false struc- 
ture on underlying strata. 

To answer the question of “indetectable” reefs the au- 
thor investigated semi-quantitatively the geologically rea- 
sonable changes in the rock, fluids, and their environment 
required to reduce the large velocity contrast at Stamford 
to the point where that reef would have faded into back- 
ground irregularities and been overlooked in conventional 
seismic exploration. Results indicate that if any one of 
the hypothetical changes listed below had occurred, the 
velocity of the limestone in the central part of the reef 
would have been reduced to its value in the shale. There- 
fore, no drillable seismic prospect would have been found. 
Results are believed applicable generally to other lime- 
stone bodies. The Stamford reef would have remained 
“hidden” if: 

@ Reef limestone had been replaced entirely by dolomite 
on a molecule-for-molecule basis (without further com- 
paction). 

@ Ninety percent of the pore space had been filled 
with gas. 

@ Average porosity in the central part of the reef had 
been increased from 6.7 percent to 17 percent. 

@ Depth had been increased to 20,000 feet while poros- 
ity was raised to 8.5 percent. 

Although it does not seem reasonable geologically to 
expect reefs having one single factor altered to the degree 
called for by the list above, combinations of these changes 
and others are quantitatively possible. Consequently, to 
predict and to interpret properly the seismic expression 
of an organic reef, the geologic controls over wave veloc- 
ity in the reef and in the surrounding sediments should 
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... Brandt's formula appears to be the 
most accurate expression for the velocity 


of sound in porous granular media... 


be considered. These controls do not have to be such 
that reef reflections and false structures are entirely absent 
for the reef to be missed—the reef expression need only 
be uncertain enough to be ignored or small enough to 
fail to indicate a “drillable prospect.” Unfortunately, a 
very porous reef loaded with oil and gas will generate 
the least conspicuous velocity high, if any, (and _ pre- 
sumably no better reflections), in contrast to the promi- 
nent effects produced by the largely water-filled, tight 
reef at Stamford. 


METHOD OF INVESTIGATION 

Numerical models, based on the Stamford reef, 
constructed with Brandt’s (1955) formula for the speed 
of sound in porous granular media and with time-average 
equations. The changes in seismic velocity produced by 
assumed changes in lithologic and interstitial fluid prop- 
erties were calculated for the models; however the com- 
putations should be considered only semi-quantitative. 
The equations and figures used are the best available at 
this time, but much additional work needs to be done, 
especially experimental studies. 

The results may be applied to exploration for “new” 
limestone bodies by constructing similarly approximate 
numerical models within the range of possibilities allowed 
by the geologic data in order to predict, or to compare 
with, seismic results, as in gravity and magnetic explora- 
tion. The same concept applies to estimating from seismic 
data the structure of reflectors masked by overlying lime- 
stone bodies or by lateral velocity changes due to some 
other causes. 


were 


HOW VELOCITY WAS ESTIMATED 
Velocity of the Stamford reef limestone had to be de- 
termined indirectly because no well had been shot or 








Cc. 8 CLOUGH 





! P WALLACE 


a a 
+ 
4 


&? 
\ 
\ 
— § 
a/ 
s , 
as 
v4 
g 
























































@ Moore 2” 0 
= :, 
° es # e\x ‘ 
ae * %,,. | 
bo : 
; —, \ 
| ee t~ | 
\ 290° Sed a T 
\. ato - 
+h ee * See \| Sect 808 2 
_ es S| er 0 
ae Fay: 
| STAMFORD AREA LN | ot so pe 
Haskell County, Texas “ an = A/ 
‘ cone or ane aon 
© FOF preter vee ¢ 
© tere . wae HASKELL COUNTY 
10-2068 Ciewetien ot bene ot cent Smennane a ae x [a COUN Ty 

















FIGURE 3—The attitude of the top of the reef limestone as 
disclosed by drilling is shown here. Only wells drilled to the reef 
top (or almost to the top) are shown. 
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logged for velocity, and core properties had not been 
measured. Velocity was estimated at each well location 
from the relation: 
Average velocity in fps = 11,300 fps < thickness of 
reef limestone —- (thickness of reef limestone—false 
seismic relief of the “Caddo” ) 





The figure 11,300 fps is the approximate velocity in 
the shale replaced laterally by limestone and was esti- 
mated from velocity determinations available on three 
suitable wells in the region (Paul Moss | Smith Brothers, 
Shell Oil Company | Patterson in Stonewall County; and 
B. J. Wynne, Trustee 1 Beaty and Akin in Jones County), 
Accuracy would have been increased if it had been prac- 
ticable to avoid using the 11,300 fps value and the one 
for the false seismic relief of the “Caddo,” by remapping 
the area on time and converting the subsurface “Caddo” 
map to the same units so that the seismic anomaly would 
be expressed in time and the reef limestone velocity com- 
puted directly as thickness/time. 

Thickness of reef limestone in wells that did not reach 
the base was estimated mechanically by assuming the base 
to be a pair of plane surfaces, each determined by three 
of the four wells which penetrated that horizon. This 
yields questionable figures along the southwest flank, as 
discussed briefly later, but results elsewhere seem satis- 
factory. Seismic velocity figures that include these ques- 
tionable values are referred to as apparent values. 

The false seismic relief was determined by taking the 
seismic “Caddo” datum of Figure 2, subtracting the true 
“Caddo” elevation encountered in wells or contoured 
from them, and adding 550 feet to correct for the error 
(assumed to be practically constant) introduced by the 
velocity function used to prepare the seismic map of the 
“Caddo.” All this was done with due regard for the nega- 
tive sign of sub-sea elevations. 

Effects of refraction were considered negligible in com- 
parison with other sources of error, especially since the 
semi-quantitative interpretation was based on velocities 
over the central part of the reef where the angle of in- 
cidence was almost 90 degrees. However, it is recognized 
that marked refraction must occur at changes in velocity 
as great as those above and below the Stamford reef. The 
greatest effect should occur near the inflection point on 
the reef flank, where the slope of the limestone surface 
is greatest. Since the seismic crest line or rim of the atoll- 
like form mapped with the seismograph almost coincides 
with the inflection point estimated from wells, its ap- 
parent height must be amplified by refraction.*® Conse- 
quently, along the seismic crest line of the reef the veloc- 
ities as estimated below, without allowing for refraction, 
are somewhat high and porosities estimated from them 
are slightly low. 


INTERPRETATION OF APPARENT SEISMIC 
VELOCITY MAP 


Figure 4 is a subsurface map of the reef top with the 
apparent seismic velocity at each well location indicated 
and contoured. The higher part of the reef is character- 
ized by systematically lower seismic velocities. Evidence 
regarding any systematic velocity change through the 
lower flanks of the reef is conflicting. A decrease in ve- 
locity is suggested at wells on the east flank of the reef 
near its south end, but the well with a velocity of 15,700 
fps (Pan American Petroleum Corporation—Humphrey 
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FIGURE 4—Here are apparent seismic velocities (in fps) of the 
Stamford reef limestone at different well locations. 


Scruggs 1) has such a thin reef limestone section and con- 
sequent low seismic anomaly that a large error in estimat- 
ing velocity is to be expected. The irregularity in esti- 
mated velocities at other wells higher on the same flank 
may be due to an accumulation of small errors, slight 
variations in velocity and irregular wave paths (refrac- 
tion). The indication that seismic velocities decrease on 
the lower east flank of the reef is not necessarily signifi- 
cant with present limited control. 

The rapid increase in apparent seismic velocity along 
the southwest flank of the reef is due principally to a sys- 
tematic error in estimating the attitude of the reef base. 
Subsurface mapping and cross-sectioning indicate that the 
reef limestone probably thickens along its southwest flank 
by descent of the base on a clinoform, a deltaic fore-set 
slope (Figure 1), which locally strikes northwest parallel 
to the reef. Also, the extremely high apparent value of 
27,100 fps in the most westerly well on the reef (Pan 
Am A. E. Clark 1) is inconsistent with the maximum 
wave velocity in calcite (23,060 fps) ,** though the de- 
gree to which this laboratory measurement applies to the 
geologic problem is uncertain. The author considers wells 
on the southwest flank with apparent velocities (in Fig- 
ure 4) of 21,800 fps and 22,500 fps, as well as the 27,100 
fps well, to be affected by the same irregularity in the 
reef base. 

From the foregoing and data determined previously, 
the average reef limestone velocity has been estimated to 
be 19,000 fps, about 160 percent of the estimated velocity 
of the enclosing shale. The velocity on the seismic rim of 
the atoll-form averages 19,500 fps (without allowing for 
refraction), and in the interior seismic depression it 
should run 17,500 fps. Extremes among well figures con- 
sidered fairly reliable are 15,800 fps and 22,200 fps. 
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ESTIMATES OF REEF LIMESTONE POROSITY 

The average porosity of the reef limestone can be esti- 
mated from the seismic velocities. Figure 5 shows the 
porosity of the Stamford reef as a function of seismic 
velocity, computed by two different methods. As a rough 
comparison, the average of 4,840 porosity analyses of cores 
from the partly contemporaneous “Horseshoe Atoll” in 
the northern Midland Basin is 6.84 percent.*° Since the 
cores doubtless are more representative of “pay” than of 
the “atoll” as a whole, their average porosity should be 
compared with that of the seismic central depression in 
the Stamford reef. From this comparison and from more 
theoretical considerations that follow, the author believes 
that the porosity obtained with the Brandt equation, par- 
ticularly the value of 6.7 percent for the seismic central 
depression, is the more accurate. 


The Time-Average Equation. The simplest, rather em- 
pirical method of estimating porosity from velocity is by 
use of a time-average equation. Wyllie et al. demonstrated 
and confirmed experimentally the applicability of this 
equation to such a problem.** It may be written: 





+—— (1) 


where subscript f refers to the interstitial fluid and m to 
the rock matrix. 


V = average seismic velocity in feet per second. 
; — velocity in the interstitial fluid. 
V.,, = velocity in the rock matrix. 

f = fractional porosity. 





| 


The interstitial fluid velocity was estimated to be 5,300 
feet per second from published data, which gives velocity 
in salt water as a function of NaCl concentration and 
temperature.** The latter was estimated to be 52° C. at 
3.415 feet, the average depth to the middle of the reef, 
using a gradient of 1.53° F. per 100 feet plus a base 
temperature of 74° F.*® Salt concentration was taken 
fairly arbitrarily as equivalent to 75,000 parts per million 
since no water analysis from the reef was available. 

An empirical value of 23,000 fps for zero porosity was 
used for matrix velocity. It has been found** that this 
figure yields velocities with the time-average equation 
that are fairly consistent with those measured on actual 
limestone samples when allowance is made for the effect 
of external pressure on the rock frame. This figure is ap- 
proximately the highest of three rather different velocities 
measured along the several (unidentified) crystal axes of 
calcite: 23,060 fps, 21,570 fps and 15,740 fps.** Use of 
the 23,000 fps figure assumes that the decrease in velocity 
due to inclination of the maximum velocity axis of most 
crystals is compensated for by the effects of stress on the 
rock frame. The magnitude of this stress can be allowed 
for only indirectly, by modifying the velocity values used.*? 
Crystal orientation is a real problem, as discussed later, 
but it can not be allowed for with the time-average equa- 
tion, or with Brandt’s formulation. 


The Brandt Equation. A comprehensive formula has 
been derived for the speed of sound in porous granular 
media which allows for changes in pressure and in prop- 
erties of the fluid and matrix.* The second curve of Fig- 
ure 5 is computed with Brandt’s Equation 29, though the 
accuracy of the present application is limited especially 
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FIGURE 5—Porosity of the Stamford reef as a function of seismic 
velocity is indicated by these curves. Curve 1 was prepared from a 
time-average equation” and Curve 2 is based on Brandt’s (1955) 
Equation 29. 


by lack of good values for constants based on direct meas- 
urements of a limestone with similar pore structure. The 
k value compensates for variations in particle shape- 
dependent properties, and ¢ for cementation rendering 
part of particle surfaces inaccessible to liquid pressure. 
Good experimental values for these two practically should 
eliminate the objection that limestone of even clastic reef 
origin is hardly a granular medium after moderate con- 
solidation. 
Brandt’s Equation 29 (1955) may be written: 
m 5.75(P — cP,) 6 
*{p,, —i(p,, —P,) 7k” 
[1 + 17.5 B,3/2 k(P — cP,)-1/2] 5/6 
{1 + 26.3 B32 k(P — cP,)-¥72]?2 


b 4 








-_ 
rh 


where : 

P = pressure in pounds per square inch. (Without subscript 
it refers to the total pressure, or stress, on the entire 
system, matrix and fluid.) 

B, = bulk modulus of fluid = 1/compressibility, in psi. 

p = density. 

c and k are constants. 


Subscripts f and m and V and f are described with Equation 
1). 
In computing curve 2 of Figure 5 the following figures 


were used: 

(1) Constants k = 107 and c = 0.87, values which 
Brandt determined experimentally on sandstone cores and 
which may not be entirely appropriate when applied to 
limestone. 

(2) Pressures P and Py are estimated simply to the 
middle of the Stamford reef, at about 3,400 feet. The 
total pressure P at 3,400 feet is about 3,635 psi.! This was 
based on density—porosity-depth curves for dry shale of 
about the same age and geologic history which were in- 
tegrated to 3,400 feet and saturated with salty water to 
obtain an average density of 2.48. Fluid pressure Py at 
3,400 feet is about 1,360 psi, using the maximum shut-in 
pressure reported on any drill-stem test of the reef plus a 
hydrostatic gradient of 0.455 lb/ft to 3,400 feet. 

(3) Densities were taken as 2.72 for calcite and 1.05 
for interstitial water (assuming 75,000 ppm salt) .° 

(4) Bulk modulus of water saturated with gas at the 
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temperature, pressure and salt concentration ‘previously 
noted, was considered to be 318,000, the reciprocal of 
a compressibility of 3.15  10°°.8 


Validity of Equation. Both equations used to estimate 
the velocity of sound in rocks assume that part of the 
wave path is through the interstitial fluid, in proportion 
to the volume of fluid present. However, some believe 
that sound travels only through the rock matrix (in the 
presence of the usual low-velocity native fluids), and that 
the velocity decreases in more porous rock simply because 
wave paths are longer around the greater pore volume. 
The question is not settled by laboratory work reported 
to date because actual subsurface conditions have not been 
closely reproduced. 

Actual subsurface measurements from continuous ve- 
locity logs yield remarkably accurate porosity estimates 
by crude time-averaging.® However, this accuracy may be 
due to a systematic error in the empirically-determined 
matrix (or “zero-porosity”) velocity used with the time- 
average equation, so that this figure compensates for the 
fairly small difference a purely rock-matrix path would 
make. Perhaps the most conclusive experimental evidence 
to date that the native fluids do have an important effec 
on seismic velocity of in situ rock is the substantial in- 
crease in compressional wave velocity at the water-table 
in loose sand observed in the course of velocity measure- 
ments in near-surface formations.*? 

The author follows the conventional view that inter- 
stitial fluid and rock grains move together. However, if 
this is not correct and they do move somewhat independ- 
ently, refraction at the rock-fluid interfaces must force 
sound waves to pass through the fluid for a fraction of 
their path no smaller than the fraction of the bulk volume 
that’s occupied by fluid. In either case, Brandt’s formula 
appears to be the most accurate expression for the veloc- 
ity of sound in porous granular media that is available 
However, the equation still needs to be checked against 
velocity measurements in wells (i.e. under geologic con- 
ditions) over a wide range of measured core porosity and 
interstitial fluid pressure. 


To be continued. A complete list of references will be 
published with Part 2 of this article. 
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Unique magnetic tape playback system 


Variable-area type cross-section plotter is the outstanding 
feature of Magnolia Petroleum Company device. The 
resultant variable-area record sections are easily produced 


and reproduced 


By H. H. Frost, Senior Research Technologist 
Magnolia Petroleum Company, Field Research Laboratory 


Dallas 


THE ADVENT of magnetic tape re- 
cording of seismic records has led to 
development of equipment specifically 
designed to process such recordings. 
Magnolia Petroleum Company’s field 
research laboratory recently has devel- 
oped an unusual magnetic tape play- 
back system for such purposes. Prin- 
cipal units used in the system are: 

®A multi-channel “time-shifter” 

¢ A TV type monitor 

@A ‘‘variable-area’”’ 
section writer. 


type cross- 


Results closely approximate a pic- 
torial representation of a cross-section 
of the earth. Excellent variable-area 
records are obtained with the system. 
Also, much of the drudgery of seismic 
computing is eliminated, which allows 
the interpreter to devote much more 
time to interpretation. 

Since raw seismic records do not 
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directly indicate correct time to re- 
flecting beds, one of the chief advan- 
tages of the tape recording is that 
these time distortions can be elimi- 
nated by machine operations. ‘Two 
chief distortions existing on seismic 
records are the effects due to normal 
move-out and to weathering. Normal 
move-out refers to the increase in 
travel time in a geophone spread with 
distance from the shotpoint. This 
causes shallow reflections from hori- 
zontal beds to have a warped or scal- 
loped effect (Figure 1) on the seis- 
mogram. The weathering effect exists 
where different depths of top soil or 
changes in the water table under each 
geophone delay the arrival time of 
reflections at some geophones with 
respect to the arrival time at other 
geophones. 

Both types of distortion can be 
eliminated by use of a device which 


can shift the arrival time of reflections 
on each trace in a controlled manner. 
To eliminate the weathering effect, 
the entire seismic trace is shifted a 
fixed amount. To eliminate the nor- 
mal move-out, the early energy must 
be shifted a greater amount than the 
late energy, and each trace will have 
a different ratio of early shift to late 
shift depending upon the geophone 
position with respect to the shotpoint. 

To produce such time shifting, a 
multi-trace dynamic time-shifter has 
been developed. It consists basically 
of a magnetic coated drum with 12 
fixed position record heads and 12 
variable position playback heads (Fig- 
ure 3). With the magnetic drum ro- 
tating, an adjustment of the position 
of any playback head will make the 
corresponding seismic trace earlier or 
later, thus making it possible to elimi- 
nate weathering errors. By moving 
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FIGURES 1 and 2—These seismic records indicate the effect of normal 
move-out. Records shown in Figure 1 (left) are uncorrected for normal 
move-out. Figure 2 (right) shows the same shotpoints after the normal 
move-out has been removed. 





weathering. 








each playback head in a programed 
manner in synchronization with the 
passage of the seismic energy through 
the time-shifter, it is possible to elim- 
inate the time distortion of the nor- 
mal move-out. Figure 2 shows the 
reflections of Figure 1 after the nor- 
mal move-out has been eliminated. 

Programing of the relative motion 
of the 12 playback heads is performed 
by a set of 12 gears which assign the 
correct relative motion to each head. 
These gears are actuated by a servo 
which in turn is actuated by a me- 
chanical-electrical device called a 
function generator in which all ad- 
justments are made by changing 
dial settings on variable resistors. The 
dial settings depend upon the velocity 
function in the area where the tapes 
have been recorded. Therefore, it is 
a simple matter to change from area 
to area by resetting the dials. Occa- 
sionally, the theoretically calculated 
dial settings do not exactly eliminate 
the normal move-out. In that case, a 
slight readjustment of dial settings 
will make the correction perfect. On 
some occasions, it is necessary to cor- 
rect tapes from an area where there 
is no velocity control. In such a case, 
dials are adjusted on a trial-and-error 
basis until the normal move-out is 
eliminated. 
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FIGURE 3—(Left) Here is the multi-trace dynamic time-shifter 
used in the Magnolia system. The device produces the time- 
shifting required to eliminate effects of normal move-out and 


FIGURE 4—(Above) This TV monitor is used to determine if 
the normal move-out and weathering corrections are being per- 
formed satisfactorily. The ability of an operator to use the TV 
monitor in conjunction with the multi-channel time-shifter is 
very useful when it is desired to use some particular shallow 
reflection as a datum. 
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_,. With the variable-area and variable-density methods, 


each trace is written in a narrow strip approximately 1 mm wide, 24 traces 


occupying a one inch width.. 
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FIGURE 5—Here is a comparison of three methods of seismic 
data presentation available from the system. Trace 1 (at top) is 
the wiggle type in which the position of a line varies with the 


signal amplitude. Trace 2 (center) is the variable-area type in 


To see whether the normal move- 
out corrections and the weathering 
corrections are being performed satis- 
factorily, the 12 corrected traces are 
viewed as they are being corrected 
on a [V-type monitor 


monitor 


Figure 4 
The image on the screen 
looks exactly like a conventional seis- 
mic record. Various adjustments allow 
any particular part of the “record” to 
be examined in detail or the entire 
record can be compressed to screen 
width. The use of the TV-type mon- 
itor in conjunction with the multi- 
channel time-shifter enables the op- 
erator to line up any particular 
reflection across the entire record in a 
relatively short time. This is useful 
especially when it is desired to use 
some particular shallow reflection as a 
datum. By putting such a reflection 
on a straight line, there is no neces- 
sity to calculate the amount of weath- 
ering correction needed for each trace 
—a laborious as well as an often in- 
accurate computation. 

The output of the time-shifter is 
recorded on a fresh magnetic tape, 
which then is used to make the final 
variable-area cross-section. In select- 
ing the final presentation of the data, 
there is a choice between variable- 
area, variable-density and the conven- 
tional wiggle-type trace. Figure 5 
shows the same seismic data for the 
three types of presentation. 

With the variable-area and vari- 
able-density methods, each trace is 
written in a narrow strip approxi- 
mately 1 mm wide, 24 traces occupy- 
APRIL 
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ing an inch width. Each trace is as- 
signed its particular strip, and there- 
fore there is no overlapping of data 
such as can occur with the wiggle- 
type presentation when adjacent 


traces cross. 


which the width of a line varies with the signal. Trace 3 (bot- 
tom) is the variable-density type in which the shade of a black 
strip varies with the seismic signal. 


Line-ups of peaks and troughs of 
wiggle-type records appear as black 
and white bands on both variable- 
area and variable-density cross-sec- 
tions. These black and white bands, 
in the belief of many observers, stand 


FIGURE 6—A modified motion picture sound track galvanometer on a sliding carriage 
is used to produce variable-area record sections. The galvanometer writes the section 
one trace at a time on photographic paper wrapped on a cylinder attached to a conven- 


tional magnetic tape drum. 
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FIGURES 7, 8—Figure 7 (above) is an 11-mile cross-section on a reduced scale, the 
white lines representing mile distances along the line. Figure 8 (below) is the inset area 
outlined in Figure 7 shown at full scale. It shows on a conveniently sized sheet what 
would normally have taken 23 eight-inch wide wiggle-type records to duplicate. It is 
felt that cross-sections of this type made after the elimination of weathering and normal 
move-out distortions will eliminate much of the drudgery of seismic computing, and will 
allow the interpreter to devote all of his time to interpretation. 
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out much better than the peaks and 
troughs of the wiggle-type sections 
When examined closely the difference 
between the variable-area and the 
variable-density sections can be seen: 
but when viewed from a slight dis- 
tance, the individual tracks of the 
variable-area section blend into each 
other, and both methods give the 
appearance of a “picture” of a cross- 
section of the earth. This effect is 
similar to the halftone printing proc- 
ess in which shades are produced by 
different sized miniature dots. 

Although the variable-density and 
the variable-area methods give ap- 
proximately equal results when done 
properly, Magnolia prefers the use of 
the variable-area method because of 
the ease of processing. As each vari- 
able-area trace is solid black on a 
white background, original chemical 
development of the photographic 
paper is not critical. In addition, re- 
production of the original is not dif- 
ficult for the same reason. Variable- 
density sections on the other hand are 
correspondingly difficult because the 
density contrasts must be preserved in 
all stages of production and reproduc- 
tion. 

The device used to produce vari- 
able-area record sections is shown in 
Figure 6 and Figures 7 and 8 show 
the completed result of normal move- 
out and weathering correction, and 
variable-area cross-section presenta- 
tion. —The End 
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Nuclear precession magnetometer 
successfully field tested 


Geophysicists may realize more reliable, more rapidly 
processed data from this relatively simple device 


By H. T. Brundage 
Woritp Ot: Staff 


THE NUCLEAR precession magne- 
tometer may prove to be a very use- 
ful tool in oil exploration. Field use 
by several companies and a number 
of observatories, the latter in connec- 
tion with the International Geophysi- 
cal Year, indicates that this device is 
a reliable, durable, easily transported 
and adaptable instrument with a 
potential for improving magnetic 
exploration procedures significantly. 
Through its use, quantitative studies 
are being made to learn more about 
the complicated behavior of the 
earth’s magnetic field. These studies 
are, in turn, bound to improve mag- 
netic exploration by providing correc- 
tion factors to compensate for diurnal 
changes which tend to impair accu- 
racy of magnetic surveys. 

The device is susceptible to many 
variations for ground, ground moni- 
toring, seaborne, helicopter and air- 
borne surveys. It is known by several 
names, including “nuclear,” “nuclear 
induction,” and “proton free preces- 
sion” magnetometer. Other adapta- 
tions are apt to help make oil explo- 
ration more accurate by gathering 
important new data for the science 
of terrestrial magnetism. These exper- 
iments also attest to the device’s ver- 
satility and durability. 
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How it works. The nuclear preces- other fluid containing a high percent- 


sion magnetometer is relatively sim- 
ple and thus is highly adaptable to 
specialized versions designed to solve 
different exploration problems. A bot- 


age of hydrogen atoms also may be 
used) is surrounded by a coil of wire. 
A direct current, strong enough to 
cause the spin-axes of nuclei of most 


tle of water (alcohol, kerosine, or of the hydrogen atoms to align them- 


Program 
_ Time 





FIGURE 1—Here is a working model of a nuclear precession magnetometer. Vari- 
ations in instrumentation are apt to occur as similar nuclear devices evolve. A bottle 
of water or other liquid containing a high proportion of hydrogen atoms is surrounded 
by a coil of wire. A direct current strong enough to cause the spin-axes of nuclei of 
most of the hydrogen atoms to align themselves parallel to the coil is sent through it. 
When this current cuts off (after a very brief interval), the precessing nuclei induce 
an emf in the coil which is boosted by the amplifier, activating the slow counter and, 
in turn, the electronic gate. The gate opens at the signal’s first sine wave and closes 
after a preset number of sine waves (e.g., 512). When the counting period ends, the 
fast counter has in its binary digit register the number of crystal oscillator cycles that 
have occurred during 512 nuclear precession cycles. This number can be used in its 
original digital form and recorded in a punch tape apparatus, or may be analogued 
as a voltage and presented on a recorder. 
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selves parallel to the coil, is sent 


through the device. The enclosed 


water will show a weak magnetic 
polarity which persists even after the 
current in the coil is cut off. Provided 
the magnetic axes of the nuclei are 
at an acute angle to the earth’s mag- 
netic field’s direction, the latter will 
tend to align the nuclei similarly. 
However, the earth’s magnetic field 
is too weak to do this completely, but 
instead causes the nuclei to precess 
precession is the wobbling motion of 
a spinning top observed when it is 
not vertical). Precession movement of 
about 
This 


function 


the hydrogen nucleus is rapid 
2.500 revolutions per second 
period varies directly as a 
of the intensity of the earth’s mag- 
netic field, hence a measure of the 
precession period of the hydrogen 
nuclei indicates directly the intensity 
of the earth’s magnetic field. 

The airborne magnetometer in- 
cludes a coil and sample, polarizing 
power supply, program timer, ampli- 
fier, amplifier tuning, slow counter. 
electronic gate, crystal oscillator. fast 
counter, tape punch and recorde 

Figure 1). The light-weight sensing 

element and associated electronic de- 
vices provide an airborne instrument 
of about 120 pounds. Ground, 
ground-monitoring, and other spe- 
cially-adapted nuclear-type magne- 
tometers can be designed for easy 
portability. In airborne tests con- 
ducted heretofore, individual readings 
were spaced about 140 feet apart. 
[his is because it takes about seven- 
tenths of a second between the start 
of a measurement by the instrument 
and completion of recording of data 
from the measurement. As the device 
evolves, it is likely that this time in- 
terval will be reduced somewhat. or 
that equally dense coverage can be 
achieved at higher speeds of the air- 
craft. 

Since the proton precession magne- 
tometer measures the precession rate 
of hydrogen nuclei, its results are af- 
fected by only the earth’s magnetic 
field, of which it is a direct, quantita- 
tive measure. Its readings are ex- 
pressed directly in digital form and 
thus can be recorded on punched 
tape and processed quickly in a com- 
puter if desired. Readings will not 
vary from one such magnetometer to 
another. For this reason, the nuclear 
magnetometer is ideal for comparison 
of magnetic intensities in different 
points scattered over the world and 
in outer spac’. A widely-spaced re- 
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gional study of northwest Canada was 
being pursued in connection with the 
L.G.Y. 
diurnal variations was carried out in 
California. The latter 
thoroughly in a technical paper by 
H. Wayne Hoylman at the Society 
of Exploration Geophysicists annual 
meeting in October, 1958, at San An- 


A more localized study of 


was described 


tonio, Texas. 


Field work. One of the more ex- 
tended field experiments with the nu- 
clear precession magnetometer is 
being done by Lamont Geological 
Observatory, of Columbia University. 
Lamont began an oceanographic sur- 
vev during the summer of 1957 in the 
North Atlantic. The magnetometer 
was housed in a “fish” towed behind 
a ship, with data being transmitted 
via a cable. Optimum cable length 
was found to be about 500 feet. 

The survey was being continued as 
of February, 1959, off the west coast 
of South America. An interesting por- 
tion of the survev was conducted in 
the Cape Horn and Magellan Strait 
area. Some extreme anomalies in the 
2.000 gamma range found in this 
region must be attributed to volcan- 
ics, but other anomalies in the 100- 
gamma range may likely tie in with 
geological and geophysical work con- 
ducted by Empresa Nacional del 
Petroleo (ENAP). Now that oil pro- 
duction has been established on both 
sides of the Magellan Strait, compari- 
son of ENAP’s and Lamont’s data 
may confirm that the nuclear mage- 
tometer has indeed had a good oil ex- 
ploration test. Fortunately from a 
purely analytical viewpoint, Lamont’s 
survey was done on a purely research 
basis. Hence, if the data show a defi- 
nite relationship to oil fields on Tierra 
del Fuego, the value of the instru- 
ment for oil exploration, at least in 
this region, should be definitely 
proven. 


Advantages. The durability and 
portability of the instrument have 
been stressed. One geophysicist who 
worked extensively in the Sahara felt 
that a trailer especially designed to 
carry nuclear magnetometer and 
pulled by a small bantam car might 
be very effective for detail ground 
work, perhaps to check leads from an 
airborne survey. The possibilities for 
special adaptation through varied in- 
strumentation are numerous. 

To summarize, the nuclear magne- 
tometer provides a quantitative meas- 


urement of the earth’s magnetic field. 
invariable from one individual instru- 
to another. It is not sensitive 
to orientation relative to the earth’s 
magnetic field, provided the latter 
does not happen to be exactly paral- 


ment 


lel to the axis of the coil. Data from 
the nuclear magnetometer are readily 
interpreted at the time they are read, 
hence it might even be possible, under 
certain circumstances to detail areas 
of interest at the time anomalies are 
first noted, even in airborne work, in- 
stead of returning to the area at a 
later date. 

Normally accuracy is in the order 
of three gammas but can be reduced 
to less than one gamma of error if 
desired. Since anomalies in sedimen- 
tarv areas generally fall in the hun- 
dred gamma range, this is an ample 
range of accuracy for oil exploration. 


Limitations. The nuclear precession 
magnetometer is a highly controver- 
sial device. and it is possible to ac- 
quire a number of varying opinions 
as to its limitations. Virtually all oil 
exploration involving magnetics in 
the past has been done with conven- 
tional flux-gate tvpe magnetometers, 
and a long and generally satisfactory 
experience with these devices works 
against any sudden procedural 
changes. Advocates of the flux-gate 
type note that where a nuclear type 
magnetomer happens to be aligned 
with the earth’s magnetic field, there 
can be no precession, and therefore no 
reading. This might prove a handi- 
cap where the earth’s magnetic field 
is weakest, particularly in low lati- 
tudes. If this should prove a problem, 
however, it might be possible to de- 
sign two nuclear devices to work to- 
eether, oriented at right angles, and 
appropriately instrumented so that if 
no reading should come from one, the 
other would register a maximum 
reading because precession would 
occur most strongly. 

As mentioned previously, the nu- 
clear device records intermittently, 
whereas flux-gate types record con- 
tinuously. This might prove a handi- 
cap to the nuclear device in high 
speed aircraft, but might be overcome 
by proper instrumentation. The nu- 
clear device had a relatively high 
noise level in early types, but some 
geophysicists feel that any excessive 
noise levels can be remedied by 
proper instrumentation, and filtered 
out. Experience indicates that this 
—The End 


is so. 
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Use of air cuts costs 
in shot hole drilling 


Footage cost trimmed 25%, penetration rate up 
100% in Southwest and Rocky Mountain areas 


By Hubert L. Ray 


Branch Manager 


Mayhew Supply Company, Lubbock, ‘Texas 


SEISMIC SHOT HOLE drilling costs 
are being appreciably reduced where 
operators use air instead of water or 
mud. These savings are reflected in 
over-all costs of seismic exploration, 
notably in the Southwestern and 
Rocky Mountain provinces where the 
air drilling technique is becoming in- 
creasingly popular. 

Cost tabulations made by a leading 
operator show that the average cost 
of drilling with mud near areas 


Three shot hole rigs on location in Reeves County, 
Texas. Drawing below shows the respective mount- 


ings and component parts of this type rig. 
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where air is being used amounts to 34 
cents per foot. This figure includes 25 
cents a foot for actual drilling and 
nine cents a foot for bits. Average 
penetration rate is 50 feet an hour. 








EXPLORATION '59 


In shallow pattern shot holes (20 
to 60 feet deep) the use of air shows 
an average cost of 24.9 cents per foot. 
This price includes 16.2 cents per 
foot for actual drilling and 8.7 cents 
per foot for bits. The average rate of 
penetration is 99 feet an hour. 

On deeper holes drilled in stand- 
ard shooting (150 to 400 feet deep), 
costs average 27 cents per foot in- 
cluding 21.5 cents for actual drilling 
and 5.5 cents per foot for bits. Aver- 
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Air compressors and mud pumps are presently 


mounted together and are both being used in areas 


incurring adverse drilling conditions 


ave rate of penetration is 61 feet an 
hour. 

Air was first introduced in seismic 
shot hole drilling in the Edwards 
Plateau and in the Delaware Basin 
areas. Rotaries had proved too expen- 
sive in the Edwards Plateau and seis- 
mic shot holes were drilled with spud- 
ders or cable tools. In the Delaware 
Basin the standard rotary rig was 
used. 

Seismic crews operating on the Ed- 
wards Plateau were plagued by lost 
circulation and after studying air 
drilling in conventional operations, it 
was decided to use air as its circu- 
lating medium. The objectives were 
(1) to overcome lost circulation diffi- 
culties and (2) to reduce drilling 
costs. 

The cost of using spudders as com- 
pared to rotary air drills for seismic 
operations presents a marked contrast. 
A seismic crew using spudders re- 
quires from 6 to 14 machines, de- 
pending upon the areas being worked, 
with drill crews working on either two 
{12-hour or three 8-hour tours. The 
average rate of penetration for spud- 
ders is 8 to 10 feet an hour and the 
cost is from $1.00 to $1.25 per foot. 


Depending on terrain, accessibility 


to the shot point, hardness of forma- 
tions to be penetrated, from two to 
five rigs are required by each crew in 
seismic drilling and exploration work. 

In seismic shot hole work two 
methods are used. One method is the 
pattern type shooting whereby 10 to 
50 shallow holes are drilled to a uni- 
form depth. The depths of the holes 
may vary on a particular job from 20 
to 60 feet. When completed they are 
loaded with a small explosive charge 
and usually shot simultaneously. The 
other, known as the standard 
method, involves drilling shot holes 
anywhere from 150 to 400 feet deep. 
Drilling with air is applicable in both 
methods. 

The method and depth of holes 
will vary with the operator and the 
area of investigation. Some areas will 
respond better to one method over 
the other. 

Equipment used in today’s seismic 
drilling operations has improved con- 
siderably over that first used experi- 
mentally. The first equipment used 
consisted of a small rotary shot hole 
drill, mounted on a 1'%4-ton truck 
with the power being supplied by the 
engine. The air compressor was of the 
stationary type, either trailer or truck 
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The cost per foot of hole penetrated is decreased while using air as its circulating 
medium. 
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mounted, containing its own power 
unit with an output of 315 cfm. 

Today’s version is the combination 
type drill having both the mud pump 
and air compressor mounted on the 
drill bed. The equipment is powered 
by the truck engine. The air compres- 
sor is of single stage variety with an 
output of 400 to 600 cfm. The horse. 
power requirements for today’s drill 
rig are much greater than previous 
conventional drill. This was necessi- 
tated by the additional weight and 
power requirements of the air com- 
pressor. 

The techinque of drilling has also 
improved. In working with the com- 
bination drill, it is possible to use 
both air and water simultaneously in 
areas incurring adverse drilling con- 
ditions. For example, the gravel for- 
mations with some shale or clay can 
usually be drilled quite easily with 
the injection of a small amount of 
water. The mixture of air, water, and 
cuttings (of which a great amount is 
dust) will then form a wall cake on 
the well bore much in the same man- 
ner as a pump circulating drilling 
mud. 

The use of air for drilling purposes 
is not adaptable to all areas where 
seismic work is being done because of 
several reasons: 

@ The weight of the equipment. 

@ Sticky shale and clay formations. 

® Excessive formation water. 

® Unconsolidated sand sections. 

Seismic air operations are used ex- 
tensively in the southwestern part 
of the United States, the Rocky 
Mountain region, and some of areas 


of foreign operations. 


—The End 





WORLD OIL regrets that 
circumstances beyond 
our control have pre- 
vented inclusion of 
Ernest A. Pratt’s article 
on advances in geo- 
physical instrumenta- 
tion in this issue. 
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Plot seismic data with 
electronic computers 


By C. A. Wood, Geophysicist 
Shell Oil Company, Tulsa 


ELECTRONIC COMPUTERS applied to 
plotting seismic cross-sections offer 
interpreters increased accuracy and 
greater flexibility in representation of 
data. Preparation of these sections by 
hand techniques is laborious and 
time-consuming. Personnel sometimes 
become fatigued or bored. This may 
lead to computational errors and in- 
accurate plotting. 

The large number of repetitious 
operations involved in the technique 
made it a likely possibility for some 
type of automation. Such a method 
is here presented for preparing point- 
plotted cross-sections using a digital 
computer and an accounting machine 
which has been modified to function 
as a plotting device. 

The terms “point plot” and “trace 
analysis’ refer to a computational 
and plotting technique which results 
in a detailed representation of seismic 
reflection data on cross-sections 


whereby a depth is computed and 
plotted for each trace of each reflec- 
tion on the seismogram. A single re- 
flection extending across a 24-trace 
record would appear on a point plot- 
ted cross-section as 24 separate depth 
points. 


Input. The first requirement of any 
data processing application is getting 
basic data into the computing sys- 
tem. This usually is accomplished 
with punched cards or punched paper 
tape. This application makes use of 
the two types of punched cards 
shown in Figure 1. The first of these 
cards is called a master card, which 
contains general information about 
shot points. One of these cards is 
punched for each seismogram The 
second card is called a reflection card. 
One of these is punched for each 
trace on the records. There is space 
on the reflection card for up to 13 
reflection times. If more than 13 re- 
flections are present on the record, 
they can be stored by punching a 
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FIGURE 1—These are types of punched cards used with the electronic computer 
system. Master card contains general information concerning shot points. One master 
card is punched for each seismogram. One reflection card is punched for each trace 
on records. Each of these reflection cards has space for 13 reflection times. 
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second card with the same trace 
number. 


Programing and computations. 
The program is arranged so depths 
may be computed using a linearly in- 
creasing instantaneous velocity func- 
tion, a linearly increasing average 
velocity function or an empirical ve- 
locity curve (Figure 2). The first two 
functions are stored in the machine 
by indicating the proper values of Vo 
and K. The empirical relationship is 
indicated by storing T, Z values at 
O01 sec. increments. 


The presence or absence of the 
functions tells the computer which 
velocity relationship to use for com- 
putations. The ability to use any of a 
wide variety of velocity distributions 
is one of the major advantages of this 
system. It allows a cut and dry ap- 
proach to areas where velocity is 
thought to be a critical factor in in- 
terpretation. After basic data have 
been recorded and punched on cards, 
it is a simple procedure to plot cross- 
sections using any number of differ- 
ent velocity relationships. 

Depths are computed by using re- 
lationships in terms of T (reflection 
time), X (distance from shot point) 
and velocity. A rigorous relationship 
has been developed for linearly in- 
creasing instantaneous velocity func- 
tions, Its deriviation is presented in 
Figure 3. For the average velocity 
function, depths first are computed 
ignoring the normal step-out. Result- 
ing depths then are corrected using 
approximate expression for the depth 
difference AZ( 2’ —Z=AZ = =) 
Depths then are computed from em- 
pirical values by linear interpolation 
between values of Z stored at time 
increments of .01 second. These 
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FIGURE 2—Sequence of computing and plotting time. Computer calculates correc- 
tion, corrects reflection times to horizontal datum and computes depth. After computa- 
tion, depths are plotted, using a modified accounting machine. 


values also are corrected for normal 
step-out using an approximate ex- 
pression for AZ. 

Data indicated in Figure 1 are read 
and hand written before key punch- 
ing. This is a time-consuming proce- 
dure and, partly because of this, the 
time required to plot cross-sections by 
the digital computer is, at present, 
slightly greater than the time re- 
quired to plot the same sections by 
hand A section that 
plotted in six man-hours using a 
wave front chart required about 
seven hours when prepared on the 
machine. 

The latter figure includes an hour 
and a half of computer and plotter 
time, two hours key punch time and 
three hours for hand recording of the 
material shown in Figure 1. Another 


methods. was 


half hour has been allowed for time 
required to assemble the final sec- 
tions. This operation offsets the sav- 
ing effected by the machine comput- 
ing the corrections and correcting the 
times. It is probable that input time 
can be reduced substantially by auto- 
matic reading devices or by having a 
geophysical computer key punch the 
basic data when read. The comput- 
ing and plotting time will be reduced 
by use of medium computers 
with larger program storage. 

If an intensive effort were made to 
streamline the process, the time might 
be reduced to one-half the time re- 


size 


quired to plot cross-sections by hand. 
Even then, this probably would not 
be an attractive method unless there 
were additional advantages in its use. 
One of these advantages is the fact 
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CROSS SECTION NE. OKLAHOMA PLATFORM 


FIGURE 4—This is a typical example of a machine-computed and plotted cross- 
section. Vertical distance between points is 10 feet. Plotting accuracy is improved by 


increasing vertica! scale. 
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FIGURE 3—Relationship for Z in terms 
of X and T using instantaneous velocity 
with linear increase. 
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that machine-plotted sections are 
more accurate than hand-plotted sec- 
tions. This saves the time of the in- 
terpreter responsible for the accuracy 
of the final sections. 


Output. Figure 4+ shows a machine 
computed and plotted cross-section. 
The vertical interval between points 
selected for this 10 feet. 
The plotting machine is capable of 
plotting at increments of 1/40 inch. 
This fixes the vertical scale of the 
section at 1 inch = 400 feet. Greater 
plotting accuracy could be obtained 
by increasing the vertical scale. 

Horizontally, points may be plotted 
at intervals of 1/10 inch, ¥% inch, 
1/6 inch or any multiple of these 
units. In this example, records were 
recorded using a 100-foot station in- 
terval. This fixes the interval between 
subsurface reflecting points at 50 
feet. Plotting the point with hori- 
zontal spacing of-.8 points per inch 
makes the horizontal scale 1 inch = 
400 feet, which is the same as the 
vertical scale. 

Horizontal lines are plotted on the 
paper using the same machine that 
plots depth points. In this illustration, 
the horizontal lines are 200 feet 
apart. If extensive use ever is made of 
machine plotting methods, it prob- 
ably would be desirable to acquire 
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plotting paper with a suitable pre- 12 "1 10 9 
printed grid. Additional prints of the 
cross-sections can be obtained by 
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New exploration technique 
shows promising results 


Useful exploratory information is obtained by 


detection and interpretation of low energy gamma rays 


emitted from the surface 


By R. Y. Walker and Samuel R. Litzenberg, Jr. 
Walker and Litzenberg, Independent Operators, Houston 


A RECENTLY DEVELOPED petroleum 
exploration technique provides valu- 
able subsurface information for oil 
finders. Known as the emission tech- 
nique, the procedure has been field 
tested in producing areas of Texas, 
Louisiana, New Mexico and Okla- 
homa for the past five years with 
good results. This new exploration 
method is based on the emission and 
“soft” ) 


gamma rays from the subsurface and 


detection of low’ energy 


the presence of hydrocarbons in for- 
mations. It is not concerned with the 
presence of structures or traps. The 
work also is effective in exploration 
of reef areas. 

Low eneres 
are emitted from the subsurface and 


gamma rays constantly 
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as they pass through an oil bearing 
formation, a certain perceniage is re- 
tained by the hydrocarbon content of 
the formation. Surface instrumenta- 
tion detects these emissions and 
records their intensity on a-chart. Re- 
search has resulted in determination 
of the cause of each of the curves on 
the chart. It is possible to determine 
which chart “kick” is caused by cos- 
mic bombardment; which is caused 
by decay of radon gas emitted from 
and hovering on the earth; and which 
is the “soft” gamma ray indicative of 
hydrocarbons. Known oil fields have 
been investigated to determine pro- 
ductive limits. This procedure was 
essential in establishing a criteria for 
working unknown areas. The emitted 


“soft” gamma ray upon which this 
work is based, is slightly shorter than 
the X-ray and longer than a normal 
gamma ray. 


Equipment. A strip chart recorder is 
electrically coupled to a sensitive scin- 
tillator type detector. The probe of 
the detector is equipped with a thal- 
lium activated sodium iodide crystal, 
optically coupled to a photomultiplier 
tube. When a gamma ray strikes the 
probe, a signal is sent through a 1,250- 
volt circuit which transmits a milli- 
ampere signal to the recorder. This, 
in turn, is recorded on the strip chart 
in the recorder. Station readings on 
the chart are tied into the map by 
means of field notes and the number- 
ing of each station on the chart. This 
chart then is interpreted at a later 
date. A value is obtained for each 
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FIGURES 1, 2 and 3—Here are results ob- 
tained with the emission exploration technique 
as compared to a core drilling survey of the 
same area. Figures 1 and 2 show the core 
surveys (10 foot contours) on 1500 and 3600 
foot projections, respectivey. Figure 3 indi- 
cates comparable contours as outlined by the 
emission method. Note the close similarity. 





FIGURE 4—Below is a finished map of the 
northwest flank of the Pierce Junction Dome, 
Harris County, Texas. The map was prepared 
on the basis of only strip chart information 














. " and station position. As a test, the interpreter ' 
1 2\ * ¢ AN was not informed of the location of the area 
| . -— \ . 
/ / \ ——— \ surveyed. The map shown is very accurate 
/ > — ; \ in outlining productive areas. 





4 
science 









Scale 
0 | 


es cs aoe | 
| Thousands Of Feet 


Productive Area 





Non-Productive Area "ye we 
> oAt00 oe 
+. 
‘ 
XK 
ree,” 
Oe 


Productive Area 





° 
oA-30 
© ° 
SI op-i5 3 
oA-70 Ps Nop*Productive Area 
° ° 0 
: iow OA-35 1 
°o ° 
° © 
' ~ ° ° 
oA"65 ° ‘ : 
" oB"5 on-40 
. o 
© ° ° 
9 o 
| "8 > ARS 
0B-O se 
OA-6O o %A-5C 





APRIL 1959 WORLD OIL 








This unusual approach to the solution of exploration 


problems has yielded encouraging results to date 


and may prove a valuable supplement to the family 


of exploratory tools now in use by the oil industry 


station from the chart. These values 
are plotted by their respective stations 
on the map, and it is from this final 
map that the decision is made as to 
whether the area is considered as pos- 


sibly productive. 


Surveys. Field work is performed by 
one or, preferably, two operators in a 


field car developed specifically for this 
technique. The instrument operator 
runs a scintillator type detector and 
recorder, checks them for calibration, 
plots stations on a chart, and corre- 
lates stations to a field map. The 
other operator acts as driver and keeps 
track of stations. Up to 10 linear miles 
can be covered in one day, depend- 
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FIGURES 5 and 6—Here 
is a finished map (Figure 
5) prepared from a survey 
run for a major company 
in the Gulf Coast area. 
. From this map well No. 2 
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was predicted to be in a 
poor position for commer- 
cial production. After reach- 
ing TD with no commercial 
oil or gas shows, another 
survey was run and dis- 
closed the cross fault shown 
in Figure 6. Interpretation 
indicated a small trap lying 
against the fault as shown 
in Figure 6. The well was 
sidetracked and completed 
successfully as a small gas 
well. 
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ing upon road conditions. This work 
also can be performed from an air- 
borne platform, such as a helicopter, 
for a quick reconnaissance of an area 
to eliminate obviously uninteresting 
portions of acreage from further in- 
vestigation. A field party, however, is 
required for final detailed ground 
work. 

Field work is performed in 300- 
foot units, each stop being called a 
station. The first station is numbered 
0, and a counter located in the survey 
vehicle is zeroed appropriately by the 
driver. At station 1, the counter 
should read 100 since distance is 
measured in yards instead of feet. In 
this way, the driver may check the 
counter at any point and record a 
station number. (A counter reading 
of 2,200 will be station 22.) Time 
spent at each station varies from 3 
to 15 minutes. On a normal field sur- 
vey, time will be 3 to 5 minutes per 
station. However, in detailed work on 
surface fault determination 
as 10 or even 15 minutes per station 


as long 
may be required. 


Advantages. The method is consid- 
erably faster and less expensive than 
conventional methods of petroleum 
exploration. Up to 10 linear miles a 
day can be covered accurately. To 
run a large area (several square 
miles), approximately 1 week to 10 
days in the field is required. 


Disadvantages. The procedure 
cannot be used to its best advantage 
when a nuclear test is detonated any- 
where in the world. Three to five days 
are required before the procedure can 
be followed due to the amount of 
radioactive material in the atmos- 
phere. This quantity of radiation ren- 
ders instruments inoperable and makes 
sensitive detecting impossible. Also, 
from sunrise to approximately 2 hours 
thereafter, the detector is erratic due 
to the considerable cosmic bombard- 
ment associated with sunrise. 


Results. This method has been used 
for approximately, 5 years, and maps 
produced from each survey have been 
accurate. Surveys have been run for 
both major and independent opera- 
tors. Actual field examples are shown 
in Figures 1, 2, 3, 4, 5, and 6. 

The following procedure is used in 
determining faults: since a fault is 
a zone of weakness, it has been found 
that radon gas follows this zone as it 
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FIGURE 7 


FIGURES 7 and 8—This 








portion of a strip chart log 
(Figure 7) and the sche- 
matic drawing (Figure 8) 
show how faults are inter- 
preted. Numbers on the 
drawing and the chart cor- 
respond for reference. 








FIGURE 8 


the earth. As the 
radon gas decays, a gamma ray is 
and re- 


is emitted from 


emitted which is detected 
corded on the chart as it occurs on 
the surface of the earth. Due to the 
difference in this gamma ray and the 
“soft” gamma used to determine hy- 
drocarbon location, it is possible to 


determine the up-thrown from the 


down-thrown side of a fault by inter- 
preting “kicks” on the chart (Figures 
7 and 8 

As the fault is approached at sur- 
face on the down-thrown side, the 
radon gas will leak through the por- 
tion of rock between the surface of 
the earth and the fault plane, and 
will be indicated on the chart. When 


the fault plane actually is crossed at 
the surface, increased values of 
gamma radiation (emitted from the 
half-life decay of the radon gas) 
will be noted. When the fault has 
been crossed, the up-thrown or down- 
thrown side of the fault can be de- 
termined from interpretation of the 
chart. 


Conclusions. An unusual approach 
to the solution of petroleum explora- 
tion problems has been presented. Re- 
sults have been good and further use 
and development of the emission tech- 
nique is indicated. Although accurate 
results require skilled interpretative 
methods, the technique should prove 
a supplement to the family of ex- 
ploration devices now in use by in- 


dustry. —The End 





Continuous velocity logger yields excellent results ... Continued from Page 117 


stringers of almost any thickness 
which might provide barriers within 
the reservoir, can be detected easily. 
Knowledge of the presence of such 
barriers would be of considerable im- 
portance as information affecting the 
producing capabilities of a specific 


reservoir. 


Fluid contacts. The picking of fluid 
contacts within a reservoir presents a 
challenging problem. As-discussed 
previously, the velocity of the fluid 
which fills the pore spaces logged by 
the velocity logger possibly has influ- 
ence on that formation’s interval ve- 
locity. Theoretically, if a homogene- 
ous sand of constant porosity was sat- 
urated in the normal stratification of 
gas-oil-water, it should be possible to 
note a variation of velocity with each 
change. The slowest velocity should 
be logged in the sand where the pores 
are filled with gas, next slowest when 
APRIL 
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oil filled, and highest when water 
filled. In this problem as in others, 
emphasis must be placed on informa- 
tion and experience gained in a spe- 
cific field. Fluid contacts can be sus- 
pected from the curve characteristics 
of the At trace, but initial verification 
normally must come from some other 
source (Figure 10 

The growth and development of 
continuous velocity logging was as- 
sured long ago by the fact that it is an 
economical, accurate means of obtain- 
ing velocity data. It is even more cer- 
tain since service companies have 
been licensed to furnish velocity log- 
ging services. 

It is realized that this article treats 
continuous velocity logging rather 
broadly. It was not the intention of 
the author to get too involved in the 
specific techniques of velocity logging 
or velocity log interpretation but 
rather to sketch the development of 
this technique with emphasis on the 


part which Humble Oil & Refining 
Company played. It is enough to 
comment now that the continuous ve- 
locity logger has proven capabilities 
which are of such a nature as to make 
the logger truly a geophysical-geolog- 
ical instrument. 
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PART 2 


How to appraise 


wildcat prospects 


Here is the way Michel T. Halbouty interests . . . 
© Estimate possible profit on wildcat prospects 


® Determine permissible tolerance 


EXPLORATION '59 


Plus, four examples showing how this successful evaluation 


method is used 


By George C. Hardin, Jr. 


Exploration and Production Manager 


Michel T. Halbouty Oil and Gas Interests 


Houston 


THE GEOLOGIST has a wide discre- 
tionary range in estimating the pos- 
sible reserve to be found, provided 
the wildcat is successful. It generally 
is not too difficult to estimate the 
amount of possible productive acre- 
age. However, an estimate of the 
probable productive sand thickness is 
always difficult. 

In considering a single sand mem- 
ber (as in a stratigraphic pinchout 
prospect), this factor generally can be 


determined fairly close. However, in 
treating with thick formations, such 
as the sands of the Frio and Yegua, 
the estimated prospective net pay 
should be based on similar pay thick- 
nesses occurring under similar struc- 
tural conditions. 

Certainly, in estimating the pros- 
pective pay thickness for a prospect 
where there appears to be 50 feet of 
closure on the down-thrown side of 
a fault, but which is on strike with 





field wildcats. 
pool wildcats. 


mately 1 to 1.7. 





How Successful Is This Method? 


Within a period of two years, Michel T. Halbouty Oil and Gas 
Interests compiled the following record using this method of determining 
the economic factors in the geological appraisal of wildcat prospects: 


© Two unprofitable fields were found out of six discoveries by new 
© Two unprofitable fields were found out of four discoveries by new 
© The ratio of profitable fields to total fields discovered was approxi- 


It is the author’s opinion that this favorable ratio was largely the 
result of the approach described in this two-part series. Last month, 
profit-to-risk ratios and success-to-failure ratios were presented, plus 
geological criteria to be considered in making evaluations. 
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the Hastings field, pay thickness esti- 
mates approaching those at Hastings 
would not be used. Rather, the esti- 
mate should be based on the average 
pay thicknesses found in fields along 
the trend with the most nearly com- 
parable structural conditions. 

After the possible reserve to be 
found has been estimated, this figure 
must be reduced to the net interest tc 
be received by the operator. That is 
royalty and overriding royalty must be 
deducted as well as the interest of 
other working interest owners. For in- 
stance, if a well is drilled to the sand 
for a half interest in a 7% lease, the 
net oil to accrue to the operator will 
be 7%, of the gross reserve expected. 
However, in such a case, the risk will 
have been reduced by not having any 
acreage cost, and the minimum profit- 
to-risk ratio of 50-to-1 should still 
apply. 

A factor which must be considered 
in estimating the possible profit is pay- 
out rate, or the rate at which the an- 
ticipated income is to be received. It 
has not been introduced into the com- 
putation of the profit-to-risk ratio 
because its proper evaluation involves 
many variables such as prorated pro- 
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duction rate, rate of interest on money 
and the financial position of the oper- 
ator. But, it is of sufficient importance 
to be the determining factor in many 
borderline cases, and should be given 
considerable thought when evaluating 
a wildcat prospect. 


Permissible tolerance. The evalu- 
ation of the purely geological aspects 
of a new field wildcat prospect should 
determine the amount of permissible 
variation from the minimum profit- 
to-risk ratio suggested herein. If a 
prospect is well controlled by subsur- 
face geology and/or geophysics, and 
wells drilled on the edge of the pros- 
pect have had oil shows or have tested 
small amounts of oil, then the geolo- 
gist must carefully weigh this infor- 
mation before deciding not to drill 
a prospect if the expected recovery 
does not meet the 50-to-1 minimum 
requirement. However, even under 
the optimum circumstances, so long 
as the well is considered a new field 
wildcat, the minimum profit-to-risk 
ratio should not be appreciably lower 
than 50-to-1. 

The average discovery rate for new 
pool wildcats is 1 in 5, or almost twice 
that for new field wildcats. Under 
the present definitions used by the 
AAPG,.? the amount of risk on wells 
in this classification may range widely 
since any wildcat drilled on a known 
producing structure must be two miles 
or more from production to be classi- 
fied as a new field wildcat. 

On large structures, such as pierce- 
ment type salt domes, the distinction 
often becomes largely one of distance 
only. Many new pool wildcats must 
be evaluated on the same basis as new 
field wildcats, and a minimum profit- 
to-risk ratio of 50-to-1 should be re- 
quired. Other new pool wildcats may 
be borderline cases that could possibly 
be classified as outpost tests, or even 
development wells. 

Each new pool wildcat. must be 
studied; and, on the risk in- 
volved, a minimum profit-to-risk ratio 
set for each individual case. The av- 
erage profit-to-risk ratio for new pool 
35-to-1. 


based 


wildcats should be above 


Examples of prospect evaluation. 
The Pheasant prospect in Matagorda 
County, Texas, furnishes an example 
of a new field wildcat prospect anal- 
ysis involving many of the land com- 
plexities found in Gulf Coast pros- 
pects. 

APRIL 


1959 WORLD OIL 


Figure 1 is a subsurface geological 
map prepared by John E. Walters 
(Texas Division Geologist for Michel 
T. Halbouty) in June 1955, about a 
year before the prospect was drilled. 
In addition to the 500 acres held by 
Halbouty on the prospect, leases on 
3,000 acres were held by seven other 
oil companies. To make the drilling 
of the prospect economically sound, 
contributions of acreage or cash in the 
form of dry hole money were obtained 
from five of these companies. 

Figure 2 gives an analysis of this 
prospect after completing the trades 
with the other companies. Based on 
net costs, the profit-to-risk ratio for 
this prospect was found to be 91-to-1 
It is apparent that without the contri- 
butions of 700 net leasehold acres, the 











a 


“har 


ri 


PHEASANT PROSPECT ( 


| MATAGORDA COUNTY, TEXAS © 


| 0 1 Mile 
—S=——- 


_————————————— 


profit-to-risk ratio would have been 
only 34-to-1, even with the dry hole 
support. Under these conditions, the 
prospect could not have been consid- 
ered economically sound for drilling. 

The evaluation of a prospect in the 
Vicksburg (Clavulina Sand) trend of 
Texas is shown on Figure 3. Six hun- 
dred acres might possibly be produc- 
tive. The net sand thickness expected, 
however, was only 8 to 10 feet, and 
the estimated recovery per acre was 
3,500 barrels. Lease terms required 
one well to each 20 acres. Because of 
the possible lenticularity of the sands 
and the existence of a large number 
of small faults, it was apparent that 
development costs might exceed the 
estimates because of the possibility of 
drilling dry holes after discovery. The 
estimated profit-to-risk ratio was 27- 
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FIGURE 1—(above). 
Subsurface map of Pheas- 
ant prospect, Matagorda 
County, Texas. 
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Camerina 
Sand @ 8400 


FIGURE 4—(above). 
Subsurface map of south- 
east flank of West Hack- 
berry dome prospect, 
Cameron Parish, Louisi- 





to-1, so the prospect was not recom- 
mended for drilling. 

Even though prospects such as the 
one described should not be recom- 
mended for drilling, acreage on such 
a prospect should be leased if com- 
mercial leases can be obtained at a 
reasonable cost. Prospects in this cate- 
gory can generally be farmed out on 
a basis that will give the operator a 
favorable profit-to-risk ratio for his 
lease cost. 

A new pool wildcat drilled on the 
southeast flank of the West Hackberry 
Salt Dome in Cameron Parish, Lou- 
isiana, is an example of the type that 
must be evaluated as if it were a new 
field wildcat. Figure + shows a sub- 
surface map of this prospect made by 
A. W. Wagner, Jr. (Louisiana Divi- 
sion Geologist for Michel T. Hal- 
bouty) in 1955 before the well was 
drilled. This prospect was based on 
a pinchout of Camerina Sands on the 
flank of the dome. The nearest pro- 
duction from these sands was a mile 
north of the prospect and separated 
from it by several dry holes. 

An analysis of this prospect is 
shown on Figure The possible pro- 
ductive area was limited to about 100 
acres. By studying the productive 
areas on the other flanks of the dome, 
the possible oil recovery from the 
prospective acreage was estimated to 
be 50,000 barrels per acre. 

After estimating the development 
and operating costs plus the cost of 
the prospect (risk), the profit-to-risk 
ratio was found to be 128-to-1. This 
ratio indicated the drilling of this 
prospect to be economically sound. 
After discovery and development, the 
total productive acreage was found 

be 70 acres rather than 100, but 
the average net oil sand was found 
to average 65 feet. 

It is frequently true that a pros- 
pect on the flank of a piercement type 
dome in a highly productive trend 
such as this will warrant drilling for 
only 20 to 30 possible productive acres 
if the net sand thickness found 
similar areas is great enough. 

The North Lochridge prospect in 
Brazoria County, Texas, is an excel- 
lent example of a new pool wildcat 
recommended for drilling even though 
the estimated profit-to-risk ratio was 
less than 50-to-1. (See Figure 7). 


WORLD OIL APRIL 1959 

















1s 
)- 


0 




















About 
the 
Author 





George C. Hardin, Jr. graduated 
from Texas A. & M. College in 
1941 and received his master’s de- 
gree in 1942 from the University 
of Wisconsin, where he held the 
Van Hise fellowship. Hardin spent 
some time as a mining geologist, 
then joined the United States Geo- 
logical Survey where he was chief 
of a field party doing work for the 
war effort. He worked for a year as 
geologist for Carter-Gragg Oil Com- 
pany operating in East and North 
Texas. In February, 1946, he joined 
the Michel T. Halbouty consulting 
firm, and is now manager of explo- 
ration and production for the Michel 
T. Halbouty Oil and Gas Interests, 
and executive vice president of the 
Halbouty Alaska Oil Company. He 
was recently elected president of the 
Gulf Coast Association of Geolog- 
ical Societies for 1959. 











Figure 6 shows the interpretation 
of the subsurface geology of this pros- 
pect made by John E. Walters in 1955 
prior to drilling. The two wells were 
drilled in 1941 and 1944, and had 
produced 20 to 40 barrels of oil per 
day along with 200-300 barrels of salt 
water since completion. The third 
well was completed as an oil well in 
1953, but the day after completion, 
sand in the oil cut out the well head, 
and the well blew out. After the blow- 
out, the operator was unable to re- 
complete the well. 

Based on the subsurface interpreta- 
tion, the possible productive acreage 
was estimated to be 120 acres with 
a probable average net effective oil 
sand thickness of 15 feet, and an aver- 
age ultimate recovery of 12,000 bar- 
rels per acre, or approximately 1.4 
million barrels of oil. Cost of devel- 
opment was estimated to be $530,000. 

Total cost of the prospect, includ- 
ing price of land, legal fees, overhead 
and the drilling of the first test well, 
was estimated to be $74,000. The esti- 
mated profit-to-risk ratio was only 
31-to-1. However, because of the ex- 
cellent geological control and the 
presence of productive wells on the 
flanks of the structure, this prospect 
was drilled. 
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This prospect, even with the ex- 
cellent geological control available, 
would not have warranted drilling if 
the possible productive acreage had 
appeared to be limited to 70 or 80 


acres, 


Conclusions. If the prospect evalu- 
ation methods here described are fol- 
lowed by a geologist, a few profitable 
prospects will undoubtedly be passed 
up, because a few prospects that ap- 
pear to have unfavorable profit-to-risk 
ratios may turn out to have better 
sand sections than anticipated or be 
larger than anticipated. 

However, the small percentage of 
prospects in this category will be more 
than offset by the higher ratio of 
profitable fields to total fields discov- 
ered by successful new pool and new 
field wildcats. A study of a large num- 
ber of prospects with an unfavorable 
profit-to-risk ratio has shown that 
most of the ones that became produc- 


tive can be classed as unprofitable. 
Even though all prospects drilled 
have a favorable profit-to-risk ratio, 
at least a part of these will turn out 
to be unprofitable fields. However, the 
chances of finding an oil field in the 
10 to 50 million barrel class will be 
greatly increased if a part of the 
money available for drilling wildcats 
is not spent drilling prospects with a 
profit-to-risk ratio of less than 50-to-1. 
Presented at the Eighth Annual 
Meeting, Gulf Coast Association of 
Geological Societies, Corpus Christi, 


Texas, Oct. 27-29, 1958. 
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EXPLORATION ‘59 


Proper electric and radioac- 
tivity logging considerations 
can yield accurate down- 
hole information in wells 
drilled by cable tools. Re- 
sults agree closely with core 
analysis data 


By Dr. E. James Moore 

Chief Geologist 

Dr. Charles Holmes, Geophysicist 
Birdwell, Inc., Bradford, Penn. 


LOGGING PROCEDURES used in wells 
drilled by cable tools differ from those 
normally employed in rotary drilled 
holes. Cable tool borehole environ- 
ment governs methods for accumulat- 
ing and interpreting logging data and 
drilling and well conditioning tech- 
niques determine this environment. 
The borehole environment of a cable- 
tool hole differs from rotary holes in 
that: 

® There is an absence of a signifi- 
cant invaded zone 

@ There is no build-up of mud cake 

@ The resistivity of the borehole 
fluid changes rapidly with time and 
depth 


An oil well normally is a “wet hole” 
completion while a gas well normally 
is a “dry hole” completion. Also, for- 
mation water resestivities, porosities 
and fluid saturations can be deter- 
mined in oil wells and the vertical 
extent of gas sands and the volumetric 
flow rate of gas can be determined for 
cas well 
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Here's valuable information on. . 





Interpreting cable tool 


hole well logs 


Prompt initiation of logging pro- 
grams immediately after the well has 
been conditioned and proper sequence 
of logs run are very important in a 
water filled cable tool hole. A labora- 
tory analysis of formation samples and 
a caliper log assist in improving both 
qualitative and quantitative interpre- 
tation. 

Cable-tool drilling, as practiced in 
the oil and gas fields of the eastern 
United States, is essentially a “dry 
hole” method. Only sufficient water is 
used to form a thin sludge with the 
material loosened by the drill, thus 
keeping the drill cuttings from clog- 
ging the bit. This procedure allows 
the tools to develop their maximum 
cutting efficiency by reducing both the 
friction of the drilling cable on a long 
column of water and the buoyant ef- 
fect of the water upon the tools. An- 
other advantage that results from this 
method, from the standpoint of the 
logging engineer, is the negligible in- 
vasion of drilling fluid into the forma- 
tions. This permits a measurement of 
formation resistivity unhampered by 
the deleterious effect of a significantly 
invaded zone. 

In the case of rotary holes, mud 
serves both as a lubricant and as a 
means of carrying away drill cuttings. 
Mud is conditioned for fluid loss to 
minimize invasion of permeable sec- 
tions. Even so, the invasion of mud 
filtrate into permeable formations 
usually is significant and is accompa- 
nied by build-up of mud cake on the 
borehole walls. Also, mud weight is 
built up to withstand formation pres- 
sures. These particular borehole con- 
ditions differ markedly from those 
encountered in a cable-tool well. Log- 


FIGURE 1—This device is an equi-spaced, 
four-electrode logging instrument prima- 
rily intended to log mud resistivity. The 
electrodes are enclosed in a hollow plastic 
tube located inside a regular electric log- 
ging probe, to provide a sonde capable 
of logging Rm simultaneously with a self- 
potential log. The resistivity of cable tool 
logging water continually decreases with 
time and may vary considerably with 
depth. 
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ging tools and interpretation tech- 
niques developed for rotary conditions 
are not necessarily best suited for 
cable-tool environment. 


WELL LOGGING TECHNIQUES 


Although cable-tool drilling is es- 
sentially a “dry hole” operation, the 
method of conditioning hole after 
drilling may vary with the logging 
method to be used and with comple- 
tion practices. For instance, an oil 
well is usually filled with water or 
mud to some level above the section 
to be logged just prior to that opera- 
tion. On the other hand, a gas well is 
kept as free of water as possible to 
avoid “killing” the well and caving of 
the shales, and must be logged as a 
dry hole. Both of these general bore- 
hole conditions are discussed here. 


Oil wells. After well completion with 
the “dry hole’ technique, the hole 
must be conditioned for an electric 
logging operation. The hole is filled 
with fresh water to a depth approxi- 
mately 100 feet above the section to 
be logged. In this case, formation 
pressures generally exceed borehole 
pressures. One or more formations 
traversed by the drill often produce 
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FIGURE 2—This chart provides a means for an in-situ graphical determination of K 
and the formation water resistivity, Rw. If desirable, one or more normal resistivity 
curves should be run, directly after, or concurrently with, the first log obtained with the 
equi-spaced, four-electrode device since the relatively fresher borehole fluid at the he- 
ginning of the logging sequence will provide better bed definition. 


small amounts of salty brine into the 
hole. The resistivity (Rm) of the 
originally fresh logging water con- 
tinually decreases with time and may 
vary considerably with depth. The 
dynamic changes in the salinity of the 
borehole fluid require that mud re- 
sistivity be logged. This operation is 
accomplished with an equi-spaced, 
four-electrode logging device (Figure 
1). Two logs (a simultaneous SP and 
one obtained with the four-electrode 
device) run possibly half an hour 
apart, will produce data from which 
the resistivity, Rw, of the formation 
water may be computed (assuming 
Rw remains constant during the en- 
tire time interval) using the following 





formulas: 
SP KL Rm, (1) 
S = re 
. S Rw 
Rm. 
SP, = K Log——__2 (2) 
Rw 


SP, — SP, 


=~ (3) 
Log Rm, — Log Rm, 





In water-flood areas, this may be the 
only means of determining Rw. Fig- 
ure 2 is a chart for determining K and 
Rw graphically. 

The lack of an invaded zone makes 
determination of the porosity of oil 
bearing formations exceedingly diffi- 
cult if investigators are restricted to 
electric logging devices alone. The ef- 
fective porosity of these formations 
may be determined from radioactivity 
logs by utilizing the gamma corrected 
neutron curve. Porosity determination 
is made from a nomograph similar to 
Figure 3 and is based on a correlation 
of core porosities and neutron deflec- 
tions. The gamma ray curve provides 
the proper correction to reduce the 
total hydrogen density response of the 
neutron log to one reflecting effective 
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porosity only. Knowledge of the av- 


erage effective porosity of a section 
will allow a determination of perme- 
ability and formation factor, both, 


from empirically determined relations. 


In the case of the latter parameter 


the relation may be expressed as: 


where the constants “C” and “m” are 
functions of the particular formation 


in question. The rock formation fac- 


NEUTRON SCALE (1) 
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Ro I=Sy" 6) 


resistivity of a rock can 


The 


be determined from conventional re- 


true 


sistivity logs and departure curves if 
beds are not too thin. In the absence 
the 
thin, relatively resistive beds are best 


of invasion, true resistivities of 


determined with a focussed electrode 


FIGURE 3—Porosity values may be determined from 
a nomograph similar to the one shown here. The gamma 
ray curve, indicating shale content of the formation, 
provides the proper correction to reduce total hydrogen 
density response of the neutron log to one reflecting 
effective porosity only. The nomograph must be con- 
structed for each characteristic type of formation after 
correlating laboratory and logging data. 
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_.. Sequence of log runs in cable tool holes is critical 


of the guard type. The saturation ex- 
ponent “n” in Equation (6) is a char- 
acteristic property of a given forma- 
tion and normally must be determined 
from a laboratory analysis of forma- operations: 
tion samples. 

The sequence in which the required 
logging services are run in a cable- 


tool hole filled with water is critical 
if the maximum amount of informa- 
tion is to be obtained. The following 
is a recommended schedule of logging 


1. Simultaneous 


2. Normal resistivity logs (if de- 
sired ) 

3.Gamma ray and neutron logs 

4. Focussed log (guard electrode) 

5. Second run of the logs in step 


SP and log ob- No. 1 
tained with the equi-spaced, four- 
electrode instrument. 


If the well is salting down at a 
rapid rate, step No. 5 may be per- 
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FIGURE 4—The curves on the left form the log obtained with 
the device described in Figure 1. These curves were taken to 
determine the formation water resistivity, Rw. Next is a conven- 
tional electric log with normal spacings of 8 inches and 32 inches. 
These particular electrode spacings were chosen to provide maxi- 
mum information from the typical Bradford sand sequence of 
alternating thin hard sands and relatively conductive shales. The 
guard log provides formation resistivities and the necessary bed 
definition for an accurate sand count. A harmonic average curve 
of the guard log resistivities is presented as a dashed line overlay 
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on the guard log curve. The calculations were based on a five- 
foot interval in order to approximate the radius of investigation 
of the 32-inch normal curve. The correspondence of the calcu- 
lated curve with the 32-inch normal is evident. The gamma ray- 
neutron combination of logs indicates lithology and determines 
the formation porosity with the aid of the nomograph of Figure 3. 
The final curve is the caliper log, necessary for evaluating the 
effect of borehole diameter in an accurate quantitative, or even 
qualitative interpretation. 
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formed ahead of the gamma ray, neu- _ taken in a cable-tool hole through the | tion Nomogram of the Bradford Third 
tron and focussed logs. For more Bradford Third sand after the hole sand. This is a graphical representa- 
exact quantitative determinations of — has been filled with water to a point tion of Equations (1) through (6), 
both porosities and true resistivities, a 100 feet above the formation of in- The values of porosity and water sat- 
caliper log also should be run. terest. urations from core analysis data agreed bad 
Figure 4 illustrates a set of logs Figure 5 is a complete Interpreta- to within a few percent with those 
calculated from the logs and _ illus. 
trated in Figure 4. 
mv 
: “3 Gas wells. The successfully com- - 
R 2 : pleted flowing gas well is a “dry hole” 
9 = = completion and no conditioning of the 
So. borehole prior to logging is desired. 
———— tt). he » as The logging program consists of run- 
: . z ning a suite of radioactivity and tem- oe 
“ e 2 = perature logs, such as those illustrated 
, re in Figure 6. The most important in- 
‘2 — formation required from these logs is 
= ; ° Ss the amount of pay—the average po- 
= 5 rosity and the vertical extent of the - 
/ 2 > gas-filled zones. To a certain degree 
f = 5 the same information is essential in a 
; % 3 gas storage well. < 
g 7 : * The presence of gas filled zones and 
S § 8 8 8 8 8 8 g 2 + ——- iy the volumetric flow rate of gas being “ 
cH HHH HH H4 +H} +++ tt tt HH tH —— F . produced is determined from the tem- 
32 perature log. Pronounced excursions , 
a to the left of this log indicate the gas 
a producing sands. The marked cooling 
: em of the well bore at these levels is due — 
P ; Ss to the rapid expansion of the escaping 
BZ &FEQsgseg RP Mlerone a9 af Y- @ on =A gas. At any point on the temperature < 
2 HtHtt+-t++t-t Ht +$++—-H+4+4+-++4+4+4+4+-++-+--+4+>+ + +HTF- H#H#$ ##$##"- nog curve above the gas sand and below 
; g - the point at which the curve becomes 
' os vertical, a calculation of volumetric “4 
™ os flow rate may be made according to 
7 Equation 7: 
S88 888 SseeRk Seownn - Eg a =: 5 
+ |—_— as eS ee oe ae $5 \ 8 ee (7) 
a@secee: fag € 8 Es - 
i = . T, — T, is the difference between the 
* ts geothermal and the ambient tempera- 
*~ <2 ture and dT,/dh is the slope of the ‘ 
; rt co . . fs temperature curve, both at the level pi 
- o 9 8 @6 9 - » *©# @ea,.a- *¢ © 4 F284 pb chosen for analysis. T, is read from be 
rl aaedd Midkl SR A OA Old H BH the log and T, is taken from the geo- ( 
/ ‘Sk thermal gradient. The latter is con- 
Ff =~ structed (as shown in Figure 6) by 
/ ar) * ‘ ' ol 
= 983 88- wacee- ane cof /8 RF SSE cs drawing a straight line through the ve 
2H HH HHH +H HHH + HHH + HH Ht 2% vertical point and parallel to the tem- - 
ES perature curve above that point. The in 
Lf i constant K’ is determined empirically. | 
2- Be ii ola aaa ae Me 3/R 8 88 3 8 8 8 § $8 Sz Formation evaluation is _ accom- h 
SHE HH HE HY plished with the radioactivity logs. a 
g \ $— The simultaneous gamma-neutron log . 
— ' .. will determine bed boundaries and in- ‘ 
Ee 2§ dicate lithologic type and possible gas - 
.< ES pays. A dual-spaced neutron log, two 
/ I o neutron curves run at different source <I 
be to detector spacing often can give p 
3 3 g 9 g ‘ - 5 valuable additional information on the te 
oe a 1+} Re extent of the gas pay. This combina- ti 
= 5 tion is illustrated in Figure 6. Because ti 
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FIGURE 6—A suite of radioactivity and temperature logs such as these are run to prop- 
erly evaluate gas wells. The presence of gas zones and the volumetric flow rate of gas 
being produced is determined from the temperature log. Actual formation evaluation 
(bed boundaries, indication of lithologic type and possible gas pays, etc.) is accom- 


plished with the radioactivity logs. 


of the characteristic responses of neu- 
tron logging devices of various spac- 
ing to a changing hydrogen density 
environment, a separation of the two 
curves can be expected opposite a low 
hydrogen density environment such as 
a gas sand or a low porosity hard 
zone. A definite separation will take 
place if the curves previously have 
been normalized to give the same re- 
sponses in two other hydrogen density 
environments, for example opposite a 
shale and a medium _liquid-filled, 
porosity sand, This separation will de- 
termine the gas filled zone in forma- 
tions of known porosity. The porosi- 
ties of any beds shown to be liquid 
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filled by coincidence of the dual- 
spaced curves, can be determined 
from a nomograph similar to Figure 
3, and following the procedure dis- 
cussed in the previous section. 
Accurate quantitative estimates of 
the volume flow of gas and the for- 
mation porosity require a caliper log 
for proper evaluation of the effect of 
a variable borehole diameter on these 
calculations. If, after interpretation of 
these initial logs, certain well stimu- 
lation practices such as acidizing or 
fracturing are deemed advisable, a 
variety of radioactive tracer surveys 
will aid in evaluating the effectiveness 
of the stimulation method.—The End 





AAPG-SEPM Meet 
Draws Enthusiastic 
Turnout in Dallas 


An enthusiastic turnout of more 
than 4,300 attended the joint AAPG- 
SEPM annual meeting in Dallas, 
March 16-19. This was the forty- 
fourth annual meeting of the AAPG 
and the thirty-third for SEPM. It was 
held in the Dallas Memorial Audi- 
torium. 

The following AAPG officers were 
installed for the 1959-60 term: pres- 
ident, Lewis G. Weeks, consulting 
geologist, Westport, Conn.; vice pres- 
ident, Alfred H. Bell, Illinois State 
Geological Survey, Urbana; secretary- 
treasurer, Harold T. Morley, Pan 
American Petroleum Corporation, 
Tulsa; editor, Grover E. Murray. 
Louisiana State University, Baton 
Rouge. 

New SEPM officers are: president, 
Samuel P. Ellison, Jr., The University 
of Texas, Austin; vice president, 
William J. Plumley, California Re- 
search Corp., La Habra; secretary- 
treasurer, John Imbrie, Columbia 
University, New York City; Journal of 
Paleontology co-editors, M. L. 
Thompson and Charles W. Collinson; 
Journal of Sedimentary Petrology edi- 
tor, Jack L. Hough. The SEPM edi- 
tors were all re-elected from the pre- 
vious year. Thompson and Collinson 
are with the State Geological Survey. 
Urbana, Illinois, and Hough is with 
the University of Illinois, Urbana. 

Among the many awards presented, 
Raymond C. Moore of Lawrence, 
Kans., received the AAPG Sidney 
Powers Medal and James W. Gwinn 
of New York City won the Matson 
Award. 

In addition to technical papers and 
symposia presented, three field trips 
were conducted, as follows: Fred- 
ricksburg Symposium, March 13-14; 
Grand Saline Salt Dome Trip, March 
16; and Ouachita Mountain Sym- 
posium Trip, March 20-21. A total of 
30 AAPG and 41 SEPM technical 
papers were read. Generally, emphasis 
was most strongly put on more effi- 
cient coordination of all geological 
and geophysical methods for more 
efficient oil exploration and reduced 
—H. T. BruNpDAGE 


costs. 
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U.S. reserves of all oils 
at record high in 1958 


first decline in 
15 years during 1957, U.S. 
serves of liquid hydrocarbons made a 


AFTER SHOWING the 
crude re- 


comeback last year to reach new all- 
time peaks. The picture in brief: 

@ Proved reserves of crude oil and 
gas liquids totaled 36.7 billion 
barrels, an increase of 752 million bar- 
1957, 403 million bar- 
rels over the previous record year of 
1956. 


natural 


rels over and 


@ Operators proved up 3.47 billion 
barrels of new liquid hydrocarbon re- 
serves, 904.3 million barrels more than 


were discovered in 1957. 
@ After setting a new high of 2.9 
billion barrels in 1957, total produc- 


tion dropped to 2.7 billion barrels in 
1958 


@ As usual, the two top petroleum 


for a four-year low. 


reserve states proved up the most new 
reserves. Texas reported 159.7 million 
Louisiana, 123.1 million bar- 
rels. A newcomer proved up the third 
largest amount of new reserves: Mis- 
sissippi reported 25.2 million barrels, 
considerably more than Oklahoma’s 
18.8 million barrels, California’s 16.2 
million barrels and New Mexico’s 16.1 
million barrels. 


barrels, 


® Although six of the 
liquid hydrocarbon states 
excluded) have increased total proved 
reserves 1.4 billion barrels—from 30.4 
to 31.8 billion barrels—since 1953, 
their portion of the U.S. total has de- 
clined from 88.9 to 86.6 percent. Dur- 
ing this five-year period, four Rocky 
Mountain states (Wyoming, Montana, 
North Dakota and Utah 
creased their portion of the U.S. total 
from 5 to 6.4 percent. 

These statistics are based on the 
1958 annual reserve report prepared 
by the American Petroleum Institute. 


seven top 


(Wyoming 


have in- 


Crude reserves improve. For the 
first time in five years, API reported 
an increase in additions to proved 
crude oil during 1958. An 
estimated 2.6 billion barrels of new 
crude were proved up, 200 million 
barrels more than 1957. In compari- 
son, 500 million less barrels of crude 
reserves were proved up during 1957 


reserves 


than in 1956, for the smallest total in 
more 12 years. 
Total -rude reserves were reported 
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lion barrel decrease in the 1956-1957 
period. 


Natural gas liquids. U.S. reserves of 
natural gas liquids totaled 6.2 billion 
barrels at the end of 1958, an increase 
of 516.7 million barrels over 1957. In 
comparison, total natural gas liquids 
reserves decreased 215 million barrels 
during the same 1956-1957 period. 


at 30,.535.917.000 barrels on Decem- 
ber 31, 1958, 235,512,000 barrels 
more than were reported on the same 
date in 1957. There was a 134.2 mil- 


TABLE 1—Summary of Changes in 1958 in Proved U.S. Reserves of Liquid Hydrocarbons 
Sources: Crude oil from API; natural gas liquids from API and AGA 
(THOUSANDS OF BARRELS) 





Natural 
Crude Gas Total Liquid 
ITEM Oil Liquids Hydrocarbons 
Total proved reserves, December 31, 1957 30,300,405 5,687,360 35,987,765 
Revisions of previous estimates and extensions 
of old pools 2,293,513 749,956 3,043,469 
New reserves discovered in 1958 in new fields and in 
new pools in old fields 314,729 108,250 422,979 
Proved reserves added in 1958 2,608,242 858,206 3,466,448 
Total proved reserves, December 31, 1957 plus new 
proved reserves added in 1958 32,908,647 | 6,545,566 39,454,213 
* Less production during 1958 2,372,730 | 341,548 | 2,714,278 
Total proved reserves December 31, 1958 30,535,917 6,204,018 36,739,935 
Change in reserves during 1958 +235,512 +516,658 +752, 170 











* The 1958 production Soncee were compiled oe the comnuaieves from records a estect grotue> 
tion for whatever period such were re comp with estimates for the remainder of the year. Any 
variance between the actual production, as later reported, and the figures used herein will be com- 
pensated for through revision when the following year's reserve report is compiled. These revisions 
have in the past been very small. Because, in each annual report by this committee, the production 
figure for the year is an estimate, as just explained, correct total cumulative production cannot be 
obtained by adding together the figures listed in successive reports of this committee, or in the 


columns marked ‘“‘production"’ of Table 2. 


TABLE 2—U.S. Petroleum Reserves Have Increased 76 Percent Since World War Il 
a OF we 


























NEW OIL ADDED DU RING YEAR 
Revisions | Total New Estimated 
of Previous | Discoveries | Discoveries Proved 
Estimates | of New Extensions, Reserves 
and | Fields and | and as of End Increase 
Extensions | of New | Revisions *Produc- of Year Over 
to Known Pools in (Columns tion Dur- Column Previous 
Fields | Old Fields 1 +2) ing Year 3-4) Year 
1) (2) 3) (4) 5) (6) 
Crude Oil 
1946 2,413,628 244,434 | 2,658,062 1,726,348 20,873,560 931,714 
1947 2,019,140 445,430 | 2,464,570 1,850,445 21,487,685 614,125 
1948 3,398,726 | 396,481 | 3,795,207 2,002,448 23,280,444 1,792,759 
1949 2,297,428 890,417 | 3,187,845 1,818,800 24,649,489 1,369,045 
1950 1,997,769 564,916 | 2,562,685 1,943,776 25,268,398 618,909 
1951 4,024,698 | 389,256 4,413,954 2,214,321 27,468,031 2,199,633 
1952 2,252,860 | 496,428 | 2,749,288 2,256,765 27,960,554 492,523 
1953 2,704,450 | 591,680 | 3,296,130 2,311,856 28,944,828 984,274 
1954 2,287,231 | 585,806 | 2,873,037 2,257,119 29,560,746 615,918 
1955 2,393,767 | 476,957 2,870,724 2,419,300 30,012,170 451,424 
1956 2,507,114 | 467,222 2,974,336 2,551,857 | 30,434,649 422,479 
1957 2,008,603 | 416,197 2,424,800 2,559, 30,300,405 —134,244 
1958 2,293,513 314,729 2,608,242 2,372,730 30,535,917 235,512 
Natural Gas Liquids 
1946 ‘ : ae , 3,163,219 ‘ 
1947 192,237 59,301 251,538 160,782 3,253,975 90,756 
1948 405,874 64,683 | 470,557 183,749 3,540.78 3 286,808 
1949 294,211 | 92,565 | 386,776 198,547 3,729,012 188,229 
1950 707,879 | 58,183 | 766,062 227,411 4,267,663 538,651 
1951 648,497 | 75,494 723,991 267,052 4,724,602 456,939 
1952 475,170 81,668 556,838 284,789 4,996,651 272,049 
1953 648,047 | 95,922 | 743,969 302,698 5,437,922 441,271 
1954 20,830 86,520 | 107,350 300,815 5,244,457 193,465 
1955 447,160 | 67,348 | 514,508 320,400 5,438,565 194,108 
1956 715,764 ,056 | 809,820 346,053 5,902,332 463,767 
1957 8,884 128,508 | 137,392 352,364 5,687,360 —214,972 
1958 749,956 108,250 =| 858,206 341,548 | 6,204,018 516,658 
Total Liquid 
Hydrocarbons 
1946 24,036,779 i tlesiattiale 
1947 2,211,377 | 504,731 2,716,108 2,011,227 24,741,660 704,881 
1948 3,804,600 | 461,164 4,265,764 2,186,197 | 26,821,227 2,079,567 
1949 2,591,639 982,982 3,574,621 2,017,347 28,378,501 1,557,274 
1950 2,705,648 623,099 3,328,747 2,171,187 29,536,061 1,157,560 
1951 4,673,195 464,750 5,137,945 2,481,373 | 32,192,633 2,656,572 
1952 2,728,030 578,096 3,306,126 2,541,554 32,957,205 764,572 
1953 3,352,497 687,602 4,040,099 2,614,554 34,382,750 1,425,545 
1954 2,308,061 672,326 2,980,387 2,557,934 | 34,805,203 422,453 
1955. 2,840,927 544,305 3,385,232 2,739,700 | 35,450,735 645,532 
1956... 3,222,878 561,278 3,784,156 2,897,910 | 36,336,981 " 
1957.. 2,017,487 544,705 2,562,192 2,911,408 | 35,987,765 —349,216 
1958 3,043,469 422,979 | 3,466,448 2,714,278 36,739,935 752,170 





* See footnote at bottom of Table a. 
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New reserves proved up during 
1958 (including extensions and revi- 
sions) totaled 858.2 million barrels, 
compared with the 137.4 million bar- 
rels that were proved up during 1957 

for the lowest total since 1946. Dis- 
coveries of new pools and fields dur- 
ing 1958 added 108.3 million barrels 
to reserves. This compares with 125.8 
million barrels in 1957 and 94 million 


barrels in 1956. 


Lovisiana boosts reserves. Louisi- 
ana continued to increase its share of 
total U.S. liquid hydrocarbon reserves 
last year, with an 363.2 
million barrels to a record total of 5.2 
billion barrels, 14.3 percent of the U.S. 
total. In 1957, Louisiana accounted 
for 13.5 percent of the U.S. total. 


increase of 


Texas, the nation’s largest reserve 
state, again decreased its share of the 
nation’s reserves. The state’s total was 
17.7 billion barrels on December 31. 
1958, 
were reported on the same date in 
1957—for 48.3 percent of the nation’s 
total. In 1957, Texas accounted for 
49.5 percent of the total. 

As a whole, the U.S. producing 
areas Showed considerable improve- 


112.6 million barrels less than 


ment in adding to reserves last year. 
Eight of the 23 crude and natural gas 
liquids producing states reported de- 
total compared 
17 states in 1957. Eight states 
also reported decreases in 1956. 


creases 1n reserves, 


with 


Five-year comparisons. The API 
report shows a small but significant 
shift in the U.S. reserve pattern since 
1953. During this period, total U.S. 
liquid hydrocarbon reserves have in- 
from 34.4 billion barrels to 
36.7 billion barrels. Louisiana has ac- 
counted for 70 percent of the 2.3 bil- 
lion barrel increase, boosting its total 


creased 


reserves from 3.6 to 5.2 billion barrels 
since 1953. Five years ago, Louisiana 
accounted for 10.5 U.S. 
total reserves, compared with 14.3 


percent of 


percent today. 

During this same period, Texas has 
dropped from 53.2 to 48.3 percent of 
the total U.S. reserves. Despite a sub- 
stantial increase of 103.3 million bar- 
rels in total reserves last year, Califor- 
nia’s percentage of the U.S. total has 
decreased from 12.2 to 11.4 percent 
since 1952. Kansas has decreased from 
5.2 to 3.0 percent of the nation’s total. 

New Mexico has increased its total 
reserves from 3.3 percent of the U.S. 
total to 3.5 percent, and Oklahoma’s 
share increased only slightly from 6 
to 6.1 percent. 
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TABLE 3—Estimated Proved Reserves of Liquid Hydrocarbons in U.S., by States 


Sources: Crude oil from API and natural gas liquids from API and AGA. 
(THOUSANDS OF BARRELS) 







































































Proved 
| Reserves | Changes in 
| 1Discovered Dec. 31, Reserves 
| Added in in 1958 in 1958 During 
Proved 1958 by New Fields (Columns 1958 
Reserves | Extensions | and New (?Production| 1 +2 +3 | (Column 5 
STATE or Dec. 31 | and Pools in During Less Less 
PROVINCE 1957 | Revisions | Old Fields 1958 Column 4) | Column 1) 
1) (2) (3) (4) (5) (6) 
Crude Oil 
Alabama.. 34,409 10,125 | was 5,948 38,586 4,177 
Arkansas 304,959 39,754 1,235 28,083 317,865 12,906 
8California 3,759,754 404,689 | 15,659 313,672 3,866,430 106,676 
Colorado 309,939 124,479 | 6,081 48,439 392,060 82,121 
Illinois 654,746 26,787 6,066 80,010 607,589 —47,157 
Indiana 66,736 15,043 1,301 11,611 71,469 4,733 
Kansas 947,484 80,866 13,944 119,860 | 922,434 —25,050 
Kentucky 138,040 —865 5,000 15,818 126,357 —11,683 
Louisiana. . 3,857,569 388,388 77,718 279,682 4,043,993 186,424 
Michigan 49,492 4,387 290 9,201 +968 —4,524 
Mississippi . 359,550 32,931 24,272 38,065 378,688 19,138 
Montana 319,991 41,459 5,145 28,796 337,799 17,808 
Nebraska 63,059 18,624 7,590 20,031 69,242 6,183 
New Mexico. . 831,744 143,759 14,406 95,788 894,121 62,377 
New York.. 37,533 Keun #3 1,730 35,803 | —1,730 
North Dakota 258,221 67,293 2,465 13,900 314,079 | 55,858 
Ohio... 68,150 9,166 6,507 70,809 | 2,659 
Oklahoma 1,941,521 139,749 15,377 198,519 1,898,128 —43,393 
Pennsylvania em Gre ; 6,658 119,832 | —6,658 
3Texas 14,555,140 566,771 109,659 909,354 14,322,216 — 232,924 
Utah , 40,034 82,590 650 24,635 ,639 58,605 
West Virginia 52,545 1,750 ; 2,191 52,104 1 
Wyoming.... ‘ 1,419,718 94,885 7,701 113,587 1,408,717 | —11,001 
‘Miscellaneous... 3, 883 | 170 645 3,989 | 408 
Total Crude Oil. ..| 30,300,405 | 2,293,513 | 314,729 2,372,730 30,535,917 | 235,512 
5Natural Gas 
Liquids | 
SAlabama. Pe rn err ki Geo ee ee 
Arkansas. 37,140 —659 | 442 2,773 34,150 —2,990 
3California 305,729 24,222 | 525 28,157 302,319 —3,410 
Colorado 10,965 11,105 | 20 822 21,268 | 10,303 
Illinois = 11,793 759 1,602 10,950 —843 
Indiana. 114 25 20 11 | 5 
Kansas... 189,155 | 15,996 | 265 5,864 199,552 10,397 
Kentucky. . 5,707 33,002 | 1,501 2,738 37,472 31,765 
3Louisiana . 1,019,198 181,797 | 45,361 50,401 1,195,955 176,757 
Michigan 1,237 287 81 103 1,502 265 
Mississippi 54,401 2,951 890 3,060 55,182 | 781 
Montana 7,805 | 40 354 | 7,497 | —308 
Nebraska 7,135 —917 519 | 6 —1,436 
New Mexico 320,548 112,015 | 1,743 17,068 417,238 96,690 
North Dakota. ... 22,700 | 9,847 | 1,308 31,239 8,539 
Ohio. 1,810 | —180 12 1,618 —192 
Oklahoma. 342,643 | 41,007 | 3,442 29,585 357,507 | 14,864 
Pennsylvania 3,460 199 99 7: 3,68 225 
3’Texas... 3,271,617 259,799 50,035 189,484 3,391,967 120,350 
Utah 91 14,761 | 50 | 14,899 14,808 
West Virginia 22,912 41,746 | 3,249 | 4,621 63,286 40,374 
Wyoming.... 51,165 2,182 507 2,978 50,876 | —289 
7Miscellaneous. . 35 6 3 3 
Total Nat. Gas Lig.| 5,687,360 749,956 108,250 341,548 | 6,204,018 516,658 
8Total Liquid | 
Hydrocarbons | } 
®Alabama. 34,409 10,125 | 5,948 38,586 4,177 
Arkansas 342,099 39,095 | 1,677 | 30,856 352,015 9,916 
3California 4,065,483 | 428,911 | 16,184 341,829 4,168,749 | 103,266 
Colorado. ve 320,904 135,584 6,101 49,261 413,328 | 92,424 
Illinois 666,539 27,546 6,066 | 81,612 618,539 —48,000 
Indiana. 66,850 15,068 1,301 11,631 ® 4,738 
Kansas 1,136,639 96,862 14,209 125,724 1,121,986 —14,653 
Kentucky. . 143,747 32,137 6,501 | 18,556 63,829 | 20,082 
8Louisiana . 4,876,767 570,185 123,079 | 330,083 5,239,948 363,181 
Michigan 50,729 4,674 371 | 9,304 46,470 —4,259 
Mississippi 413,951 35,882 25,162 | 41,125 433,870 | 19,919 
Montana 327,796 41,465 5,185 29,150 296 | 17,500 
Nebraska 70,194 17,707 7,590 20,550 4,941 4,747 
New Mexico 1,152,292 | 255,774 16,149 | 112,856 1,311,359 159,067 
®°New York 37,533 ; 1,730 35,803 —1,730 
North Dakota 280,921 77,140 | 2,465 | 15,208 345,318 64,397 
Ohio. ae 69, 8,986 | 6,519 72,427 | 2,467 
Oklahoma 2,284,164 180:756 | 18,819 228,104 2,255,635 | —28,529 
Pennsylvania 129,950 199 | 99 | 6,731 123,517 | —6,433 
8Texas.. 17,826,757 | 826,570 159,694 1,098,838 17,714,183 —112,574 
Utah , 40,125 97,351 700 | 24,638 13,538 | 73,413 
West Virginia 75,457 43,496 | 3,249 | 6,812 115,390 | 39,933 
Wyoming... 1,470,883 97,067 | 8,208 116,565 1,459,593 | —11,290 
10Miscellaneous . 3,616 | 889 | 170 648 4,027 | 411 
Total Liquid eh 
Hydrocarbons 35,987,765 3,043,469 422,979 | 2,714,278 | 36,739,935 752,170 











1 Limited area assigned to a discovery until proved larger. 
Tenn., Va., Wash. 
8 Crude oil and natural gas liquids. 
Mo., Nev., S.D., Tenn., Wash. and Va. crudes; and Fla. crude and natural 


Fla. Mo., Nev., S. 
7 Ala., Fila., 


off-shore reserves. 4 Ariz. 
LPG. 6 Incl. in Miscl. 
10 Ala., natural gas liquids; Ariz., 
gas liquids. 


Four other states—Montana, North 
Dakota, Utah and Wyoming—are now 
accounting for a larger portion of the 
U.S. total reserves. At the end of the 


2 See footnote to Table 1. 3 Includes 
5 Condensate, natural gasoline, 
® Crude oil only. 


year, these states reported 2.36 billion 
barrels of liquid hydrocarbon reserves, 
an increase of 655.9 million barrels in 
the past five years. 
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Gas reserves continue 
to set yearly records 


U.S. NATURAL GAS reserves were in- trillion cubic feet, bringing the total ural gas reserves proved up in the 
creased 7.6 trillion cubic feet during additions of natural gas reserves to  U-S. last year were the result of dis- 
1958 to a new record total of 254.1 — slightly less than 19 trillion cubic feet. coveries in Texas and Louisiana. Dis- 
trillion cubic feet by year’s end. This During 1957, 20.1 trillion cubic feet coveries accounted for 1.9 trillion 
compares with an 8.8 trillion cubic were added. cubic feet of new reserves in Louisiana 


feet increase in 1957. Texas and Louisiana lead. Slightly and 2.8 trillion cubic feet in Texas. 
However, total production fell 17.3 Jess than 84 percent of the new nat- Even though Texas operators pro- 
billion cubic feet below the record set duced the largest volume of natural 
in 1957—the first decrease during the gagie 1—summary of Changes in 1958 in gas in the U-S. last year (5.4 trillion 
postwar era. Last December 31, net Proved U.S. Reserves of Natural Gas cubic feet). the state still added 1.96 
production totaled 11.5 trillion cubic (Source: American Gas Association) trillion cubic feet of reserves, bringing 


fons Millions of Cubic Feet—14.65 psia, at 60° F. 
feet. 7 


— the total to 115 trillion cubic feet 


An estimated 5.6 trillion cubic feet Total proved reserves as of December 31, 1957.. 246,569,255 While producing 2.4 trillion cubic feet 
of new reserves were proved up Extensions and revisions of previous ates of natural vas last year, Louisiana 
through the discovery of new pools ape bord mhinow 1958 i 611'098 added 3.68 trillion cubic feet of re- 
and fields last year, substantially less Net changesin underground storage during 1958 57,902 serves, for a new record total of 55.1 
than the 9 trillion cubic feet proved Tutalmoved serves ded and xt chaneesin” 6. «45 trillion cubic feet. 
up in 199/. Teen peonad rengrees 29 of Deoumbes wichita 265,627,063 Combining their totals, Texas and 

Extensions and revisions of earlier Deduct production during 1958 1.485.026] ouisiana accounted for 74.5 percent 
estimates and additions to under- Total proved reservesof nat tral gasas of December vsstazogy Of the nation’s gain in natural gas re- 
ground storage totaled nearly 11.5 : eee serves last year. 








TABLE 2—Estimated Proved Recoverable Reserves of Natural Gas in U.S., by States 


Source: American Gas Association 
(Millions of Cubic Feet—14.65 psia, at 60 cep. | F) 
























































RESERV ES AS OF DEC EMBER 31, 1958 
Cc HANGES IN RESERV ES DURING 1958 - Total | 
— ~ - ——| (Columns | 
2Discoveries 3Net 7+8+9+10 
of New Change Also 
2Reserves Fields and in Columns 
As of 2Extensions) New Pools | Under- 1+2+3+4 | 8Under- 
-—% ember and in Old | ground ‘Net Less 5Non- } ground 
. 1957 Revisions Fields Storage Production | Column 5) | Associated | ‘Associated | ‘Dissolved | Storage 
STATE (1) (2) (3) | 4) 5) (6) (7) | 8) (9) (10) 
Arkansas. . 1,283,022 111,867 36,951 130 43,633 1,388,337 | 873,753 294,504 215,208 | 4,872 
*California 8,952,893 378,066 | 57,047 15,381 436,865 8,966,522 | 2,289,218 2,094,070 4,489,429 93,805 
Colorado. . 2,380,679 47,143 52,539 4,676 126,445 2,349,240 1,722,280 108,890 | 518,070 0 
Illinois . 166,372 18,877 0 4,299 19,020 170,528 15,700 0 | 120,800 34,028 
Indiana 30,952 4,910 —0 | 1,362 3,931 30,569 1,500 1,500 20,760 6,809 
Kansas 19,295,978 1,497,136 —27,027 | 4,391 | 581,903 20,233,847 19,406,764 | 455,822 318,454 | 52,807 
Kentucky 1,225,045 45,738 10,930 | 1,616 | 68,000 1,215, 329 1,125,729 |} 0 | 69,116 | 20,484 
*Louisiana 51,435,954 4,122,570 1,911,124 | 0 | 2,357,786 55,111,862 44,317,240 | .049,443 3,245,179 | 0 
Michigan 444,028 56,501 16,188 | 6,290 | 12,314 498,113 121,669 | 51,752 | 52,875 271,817 
Mississippi 2,297,740 408,115 | 74,627 1,290 | 183,395 2,598,377 1,849,256 | 464,568 5 | 3,967 
Montana. 670,450 297 38,477 2,261 29,472 682,013 511,630 | 40,660 37,366 
Nebraska —189,339 32,447 1,800 0 | 15,371 143,321 108,394 | 12,408 | 0 
New Mexico 22,258,009 528,926 175,465 100 | 724,628 21,180,020 15,875,296 3,792,300 | 49,944 
New York 93,382 6,375 —1,125 1,344 3,099 96,439 42,398 | 0 53,843 
North Dakota 743,432 399,699 | 0 | 0 18,661 1,124,470 330,331 | 0 0 
Ohio... 901,814 78,420 13,620 | 14,913 33,875 818,052 390,000 | 0 | 320,052 
Oklahoma 14,259,480 1,698,761 | 159,370 7,545 903,297 15,206,769 9,647,106 | 1,950,726 | 5 | 94,521 
Pennsylvania 853,595 97,266 | 22,135 1,992 104,974 870,014 487,135 0 | 5 | 355,914 
’Texas 113,084,518 4,598,030 2,799,626 | 10,519 5,446,950 | 115,045,743 73,818,891 26,014,719 | 39,260 
Utah. 859,294 234,368 | 2,213 0 37,824 1,058,051 628,085 | 17,368 0 
Virginia 37,52 2,975 525 0 2,600 38,421 38,421 | 0 | 0 
West Virginia 1,560,930 139,247 | 30,720 11,136 184,400 1,557,633 1,248,838 0 | 243,762 
Wyoming 3,457,433 153,864 176,170 1,511 139,160 3,649,818 2,957,347 | 129,811 : 20,526 
Miscellaneous 87,395 6,796 3,419 18,362 7,423 108,549 53,549 | 0 | 18,907 | 36,093 
lotal .| 246,569,255 13,388,808 5,611,098 57,902 11,485,026 | 254,142,037 n 177,860,530 42,978,541 31,563,096 | 1,7 39, 870 
Includes Alabama, Arizona, F leslie, its a, Maryland, and Missouri. : E xc ludes S gas ea due to natural gas liquids recovery. 3 The net difference 
between gas stored in and gas withdrawn from underground storage reservoirs, inclusive of ompemmenes and native gas transferred from other reserve categories 
4 Net pri ction equals gross withdrawals less gas injected into producing reservoirs, Changes in underground storage and gas loss due to natural gas liquid + 
recovery are excluded. Fourth quarter production estimated in some instances 5 Non-Associated Gas is free gas not in contact with crude oil in the reservoir; 
and free contact with oil where the production of such gas is not significantly affected by the production of crude oil 6 Associated Gas is free gas in 
contact wit ‘ oil | in the reservoir where the production of such gas is significantly affected by the production of crude oil. 7 Dissolved gas is gas in solution 
with crude hie ervoirs 8 Gas held in underground reservoirs (including native and net injected gas) for storage purposes ’ Includes off-shore 


reserves 
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Canada’s oil and gas reserves 
up over 10 percent 


CANADA’S PROVED reserves of both 


petroleum and natural gas were in- 
creased by net amounts of over 10 
percent in 1958. Those substantial ad- 
the reserves at new all 


ditions put 


New estimates of Canada’s reserves, 


as of December 31, 


1958, recently 


were made public by the Canadian 
Petroleum Association. The estimates 
are presented in the tables herewith. 














time peaks. 


Proved reserves of petroleum (crude 


TABLE 1—Estimated Proved Reserves of Liquid Hydrocarbons in Canada, by Provinces 
(Source: Canadian Petroleum Association) 
(THOUSANDS OF BARRELS) 












































Proved 
| Reserves | Changes in 
1Discovered Dec. 31, Reserves 
| Addedin | in 1958 in 1958 During 
Proved 1958 by New Fields (Columns 1958 
Reserves Extensions and New /|?Production| 1 +2 +3 a ge 5 
Dec. 31 and Pools in During Less ess 
PROVINCE 1957 Revisions | Old Fields 1958 Column 4) Guan 1) 
1) 2) (3) (4) | (5) (6) 
Crude Oil 
N.W. Territories | 52,858 17 | 466 52,409 —449 
British Columbia | 2,093 5,523 1,850 508 8,958 6,865 
Alberta 2,360,933 319,803 | 5,425 113,551 2,572,610 211,677 
Saskatchewan 420,457 120,279 1,493 44,857 497,372 76,915 
Manitoba. 34,258 927 | 40 5,871 27,500 —6,758 
Ontario 3,763 3,489 | 503 777 6,978 3,215 
New Brunswick 92 15 77 —15 
Total Crude O'! 2,874,454 448,184 9,311 166,045 | 3,165,904 291,450 
Natural Gas 
Liquids } 
British Columbia 23,509 4,270 | 1,252 1,455 27,576 4,067 
Alberta. . 370,654 55,123 200 3,397 422,580 51,926 
Saskatchewan 497 —350 33,943 53 34,037 33,540 
Total Nat. Gas Lqd 394,660 59,043 35,395 | 4,905 | 484,193 89,533 
Total Liquid 
Hydrocarbons 3,269,114 507 ,227 44,706 170,950 3,650,097 380,983 


1 Limited area assigned to a discovery until proved larger. 


estimates. 

2 The 1958 | 
were available, 
later reported, 
reserve report is compl 








with estimates for the remainder of the year. 


led 


Hence, figures in this column are minimum 


xduction figures were compiled from records of actual production for whatever period such 
Any variance between the actual production, as 
and the figures used herein will be compensated for through revision when the following year’s 


These revisions have in the past been very small. Because, in each annual re port 


by this association, the production figure for the year is an estimate, as just explained, correct total cumulative 
production cannot be obtained by adding together the figures listed in successive reports of this committee. 


oil and natural gas liquids) in Canada 
at the end of 1958 were estimated at 
3,650,097,000 barrels. That was an in- 
crease of 381 million barrels or 11.2 
percent over reserves at the end of 
1957. 

Reserves of crude oil alone stood at 
3,165,904,000 barrels at the end of 
1958. They were 292 million barrels 

10.2 percent above the level of the 
end of 1957. 

The Canadian reserves of natural 
gas liquids were estimated at 484,193,- 
000 barrels as of December 31, 1958. 
They were up by 90 million barrels or 
22.8 percent over the reserves reported 
one year earlier. 

Proved reserves of natural gas in 
Canada rose to 23,295,052,000,000 
(23 plus trillion) cubic feet at the end 
of 1958. Compared with one year pre- 
viously they were up 2.553 trillion 
cubic feet or 12.3 percent. 

Alberta now has 81.2 percent of 
Canada’s crude oil reserves, 86.8 per- 
cent of the natural gas liquids, and 
87.3 percent of the natural gas re- 
serves. Saskatchewan has 15.7 percent 
of the crude and 5.0 percent of the 
gas. Northwest Territories have 1.6 
percent of the crude, and Manitoba 
nearly 1 percent. British Columbia has 
7.2 percent of the gas. 


TABLE 2— Estimated Proved Recoverable Reserves of Natural Gas in Canada, by Provinces 


Source: Canadian Petroleum Association 
(Millions of Cubic feet—14.65 psia, at 60 deg. F.) 















































RESERVES AS OF DECEMBER 31, 1958 
CHANGES IN RESERVES DURING 1958 Total 
— (Columns 
2Discoveries 3Net 7+8+9+10 
of New Change Also 
2Reserves Fields and in Columns 
As of 2Extensions| New Pools Under- 1+2+3+4 8Under- 
December and in Old ground 4Net Less 5Non- round 
31, 1957 Revisions Fields Storage | Production Column 5) | Associated | *Associated | 7Dissolved torage 
PROVINCE W (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Northwest | 
Territories 29,705 59 | 337 29,427 2,477 5 26,950 . 
British Columbia 1,803,075 —166,058 | 113,120 62,511 1,687,626 1,602,203 73,235 12,188 were 
Alberta 17,702,885 2,418,986 | 356,261 2,138 257,446 20; 222,824 13,378,486 4,079,706 2,732,173 32,459 
Saskatchewan. . 1,011,118 198,209 8 44,332 1,165,003 185,788 381,193 598,022 ‘ ; 
Manitoba ,993 —136 3 515 ,345 a kao 2,345 
Ontario... . 190,287 11,346 500 15,350 186,783 186,783! 
Quebec 983 900 | 83 83} 
New Brunswick 1,085 124 961 9611! 
Total Canada 20,742,131 2,461,506 469, 892 | 2,138 380,615 23,295, 052 15, 3 56, 781 4,534,134 3,371,6 32,459 





! Includes some 


drawals less gas injected into producing reservoirs. 
quarter production estimated in some instances. 
oil where the production of such gas is not significantly affected by the production of crude oil. 























per iate - 
trom unde rground storage reservoirs, inc lusive of adjustments and native gas transferred from other reserve categories. 
Changes in underground storage and gas loss due to natural gas liquids recovery are excluded. 

5 Non-Associated Gas is free gas not in contact with crude oil in the reservoir; and free gas in contact with 
6 Associated Gas is free gas in contact with crude oil in the 

7 Dissolved gas is gas in solution with crude oil in the reservoirs. 


2 Excludes gas loss due to natural gas liquids recovery. 


reservoir where the production of such gas is significantly affected by the pony tion of crude oil. 
s held in underground reservoirs 
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including native and net injected gas) 


for storage purposes 


3 The net difference between gas stored in and gas withdrawn 


4 Net production equals gross with- 
Fourth 


® Includes off-shore reserves. 
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Bottom hole separators 


increase production 


Economical down-hole tool also may increase ulti- 
mate recovery by reducing GOR’s. Low volume 
producers equipped with separators can be pumped 
continuously without excessive stuffing box failure 


By W. P. Schmoe, Division Engineer 


Continental Oil Company, Denvet 


CONTINENTAL Or Company has 
realized considerable success with bot- 
tom hole separator installations in 
wells in the Denver-Julesburg and 
Powder River basins of the Rocky 
Mountain area. The separator is a 
relatively new tool designed to eco- 
nomically increase pump efficiency 
and, in turn, increase well produc- 
tivity in gassy wells. In some cases it 
will increase ultimate recovery by re- 
ducing the gas-oil ratio and thereby 
help prevent waste of reservoir en- 
ergy. Because of the uniform produc- 
tion of separator-equipped wells, it 
may be possible to pump low-volume 
producers continuously without exces- 
sive stuffing-box troubles, thereby 
further increasing potential. This 
characteristic also may result in more 
accurate gas measurement, thereby 
improving production allocation and 
reservoir data. Also, it has, in some 
cases, reduced orifice meter mainte- 
nance. By utilizing well tests, pulling 
records, dynamometers and sonic 
liquid level devices in selecting wells 
for separator installations, a success 
ratio approaching 100 percent can be 
obtained. 


Initial Trial. In February, 1953, an 
experimental bottom-hole gas separa- 
tor was run in the Carter Oil Com- 
pany’ Duchesne Ute Tribal 2, Du- 
chesne Unit, located in Utah. A 
hydraulic ;ump was being used in this 
well with mp efficiencies ranging 
from 26 to percent. The new gas 
separator inci d pump efficiency 
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to 70 percent and increased produc- 
tion some 50 barrels per day. 

This separator which proved so 
successful consisted of a drillable per- 
manent packer set below a shop-made 
cross-over sub. The sub carried pro- 
duction out of the tubing and through 
10 feet of 1-inch pipe into the an- 
nulus. When crude and gas were ex- 
hausted from the 1-inch pipe, gravity 
segregation caused much of the free 
gas to separate from the crude. This 
tool made use of the largest available 
separation chamber, i.e., the annular 
space between the tubing and casing. 

The installation of this separator 
was not entirely a new idea, but 
rather a new application of several 
old production practices. For many 
years production men have known 
that troublesome gas-locking condi- 
tions could sometimes be overcome 
and pump efficiencies improved by 
running tubing perforations below 
casing perforations. This can accom- 
plish similar gas separation but many 
times causes undesirable conditions 
which far out-weigh possible benefits. 
Also, it is common practice to run an 
extra joint of tubing below the pump 
seating nipple. This joint is perforated 
at the top and plugged on bottom. 
A short length of small tubing or pipe 
is attached to the pump seating 
assembly when bottom hold-down 
pumps are used, to allow the pump 
to take suction below the perforations 
in the tubing anchor. This type of in- 
stallation is only partially successful. 
The relatively high fluid velocity re- 


sulting from the small annular space 
allows very little time for gravity seg- 
regation. If gas-oil equilibrium existed 
in the fluid moving through this small] 
annulus, the amount of gas breaking 
out of solution would be fairly small, 
However, it is possible that the fluid 
is supersaturated or lagging behind 
the equilibrium condition because of 
the rapid pressure drop, and relatively 
large quantities of solution gas are 
released. 


Modern Separators. There are 
many bottom-hole separators on the 
market. Figures 1, 2 and 3 are exam- 
ples of three separators used in the 
Denver-Julesburg and Powder River 
basins of the Rocky Mountain area. 
All of these separators, as well as 
others on the market, are designed to 
solve one problem—low pump effi- 
ciency resulting from what is com- 
monly known as gas locking. The loss 
in efficiency caused by gas interfer- 
ence is brought about in two ways. 
First, the traveling valve does not 
open at the start of the plunger down- 
stroke. Instead, its action is delayed 
until the plunger has compressed the 
gas in the pump to a pressure equal 
to the hydrostatic fluid head in the 
tubing. Second. the standing valve 
does not open at the start of the up- 
stroke. Its opening is delayed until the 
pressure inside the pump is reduced to 
the producing bottom-hole pressure. 


Well Performance. Jo illustrate the 
benefits derived from installation of 
bottom-hole separators in proper wells, 
their performance in Continental Oil 
Company wells producing from the 
Little Beaver “D” Sand field in Wash- 
ington County, Colo., and in the 
Shannon and Lakota reservoirs in the 
Sussex area in Johnson County, Wyo., 
will be discussed. 

There are some 70 wells in the 
Little Beaver “D” Sand field. In June, 
1956, production was 75,000 barrels 
per month. During the period from 
July to December, 1956, 18 bottom- 
hole separators were installed in the 
most troublesome wells. As can be 
seen in Figure 4, production was in- 
creased to a maximum of 97,000 bar- 
rels per month. This is an increase of 
approximately 22,000 barrels per 
month or about $55,000 per month 
after royalty and lifting costs but be- 
fore income taxes. Total oil produc- 
tion over normal decline has been in 
excess of 375,000 barrels. The exact 
cost of installing these separators 1s 
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FIGURE 1—In the separator shown 


here, the well effluent passes up through 
the packer, through the small deformed 
inner pipe where it has relatively high 
velocity and considerable turbulence, 
and out the ports into the annulus. At 
this point the combination of pressure 
drop, turbulence and gravity segrega- 
tion causes the free gas to continue up 
the annulus to the surface where it is 
produced. The oil drops down the an- 
nulus to the tubing intake ports where 
it is picked up by the pump and pro- 
duced through the tubing to ‘surface. 


not available. A normal separator in- 
stallation in this area, however, will 
cost about $1,100. Using this figure 
as an average, the total cost of these 
installations was in the neighborhood 
of $20,000 and was paid out in an 
average of 12 days after each installa- 
tion. It is interesting to note that the 
gas-oil ratio was decreased consider- 
ably. 
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FIGURE 2—This type of separator is sim- 
ilar in design to the separator run by Carter 
in the Duchesne Unit. The well effluent 
passes up through the packer and into the 
separator tool where it is diverted into a 
34-inch or l-inch pipe. This pipe can be 
made any length. Usually, from one to four 
joints are run. The well effluent is exhausted 
from the small pipe into the annular space 
through the open end or small perforations. 
Pressure drop, turbulence and gravity segre- 
gation cause the gas to continue up the 
annulus while the liquid drops to the inlet 
ports in the separator tool. Here it is picked 
up by the pump and produced through the 
tubing to the surface. 


Figure 5, shows the well perform- 
ance of one of the 18 installations in 
the Little Beaver field. This well is 
not necessarily typical of all installa- 
tions, but it is not the best or worst 
example. In June, 1956, this well was 
sand-oil treated with moderate success. 
In November a dynamometer and 
sonic annular liquid level survey was 
made. The results of these tests indi- 
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FIGURE 3—A third type commonly used 
in this area is shown here. In this separator 
the well effluent passes up through the 
packer and out into a skirt surrounding 
several tubing subs. The collars of these 
subs partially restrict the flow of the gas 
and oil causing turbulence and pressure 
variation. The fluid has a relatively high 
velocity in the annulus formed by the 
tubing and the outside skirt. At the top of 
the skirt the fluid enters the regular an- 
nular space. The gas continues upward to 
the surface and the liquid drops down to 
the tubing inlet ports where it is picked 
up by the pump. 


cated an excessive froth level and a 
pump efficiency of only 7 percent. A 
bottom-hole separator was run on 
December 3. Subsequent tests indi- 
cated an increase in production from 
22 to 76 barrels of oil per day. After 
a second new pump installation and 
increase in stroke length, the well pro- 
duced over 100 barrels of oil per day. 
Pump efficiency was increased to 65 
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FIGURE 4—This chart illustrates performance of the Little Beaver “D” Sand Reservoir, 
Washington County, Colo., before and after bottom hole separator installation. After 
installing 18 separators during the latter half of 1956, production increased from 75,000 
to 97,000 barrels per month. Benefits still are being realized today even though latest 


data is not available. 


percent. In this case the desired sepa- 
ration was not obtained. The instal- 
lation of the separator, although com- 
pletely successful economically, did 
not eliminate the relatively high pump 
submergence and increase pump effi- 
ciency to a maximum. 

In the Sussex field, Johnson County, 
Wyo., the Lakota and Shannon wells 
produce some 7,000 barrels of 38 to 
40 gravity oil per day. These wells 
have gas-oil ratios ranging from 200 
to 70,000 cubic feet per barrel, with 
an average near 2,500. During 1956- 
1957, 40 bottom-hole gas separators 
were installed in wells in this field. 

A striking example of the improved 
pump efficiency that can be obtained 
with these separators is shown in the 
results obtained in the Meadow 
Creek Lakota “‘A” 
formance of this reservoir is shown in 
Figure 6. Nine wells completed in this 
reservoir were producing 250 barrels 
of oil per day in November, 1956, and 
the rate-cumulative extrapolation in- 


reservoir. The per- 


dicated a reserve of less than 200,000 
barrels. Partial pressure maintenance 
by gas injection had been used since 
March, 1953. 
from 900 to 25,000 cubic feet per bar- 
rel in the 8 pumping wells. Sonic 


Gas-oil ratios varied 


liquid level surveys had indicated up 
to 5,000 feet of pump submergence. 
Since the bottom-hole pressure was 
less than 800 psi, the liquid columns 
were highly gas-cut and frothy. 
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The first installation was made in 
Well 6, the production history of 
which is shown in Figure 7. The 
pumping liquid or froth level in this 
well was found at 4,120 feet. A 1%4- 
inch pump was set at 7,000 feet and 
operated at thirteen 54-inch strokes 
per minute. Calculated pump dis- 















































well produced 26 barrels of oil per 
day at an indicated pump efficiency 
of 26 percent. When the separator 
was run, the seating nipple was low- 
ered to 7,500 feet and the tubing was 
anchored by the packer. Under these 
conditions, the calculated pump dis- 
placement was 106 barrels of oil per 
day. Two weeks after the installation, 
the well tested 106 barrels of oil per 
day at an impossible 100 percent 
pump efficiency. 

From November, 1956, to May. 
1957, separators were installed in 5 
Lakota wells (Figure 6). Monthly 
production increased during this pe- 
riod from 7,400 barrels to 14,300 bar- 
rels. In the third quarter of 1957, two 
additional installations were made 
after first treating the formation with 
sand-oil. By September, 1957, when 
extrapolation of the decline curve in- 
dicated a monthly rate of 4,900 bar- 
rels, the actual lease production was 
14,300 barrels. It was estimated that 
not more than 2,100 barrels per month 
could be attributed to sand-oil treat- 
ments. The rate-cumulative curve now 
indicates the ultimate recovery may 
be as much as 335,000 barrels. It is 
not intended to imply that the ulti- 
mate recovery was increased over 
100,000 barrels. Probably the straight- 
line estrapolation of the curve before 
installation of separators was not ac- 
curate. It is believed, however, that 






















placement was 96 barrels of oil per the recoverable reserves have been 
day. Before the separator was run, the increased appreciably. 
eA ST SA Oe a SY —_ } |— 
SSasasssssseeeeea=== 
t +--+ one | + +- + + + ' TT +—-+ 4 
— + at RS Se EH A Re Ea ee t4 
ote eee) 
} + { + + T +—+ -+ + 4 + | + | | { + + ional 
} | } _.2. £ 2 t Fa 
-+ + r aS oe ee eee ee eee 
gagag 
| | | | OIL } | | | 
| | J so 
4 | a a oe oS oe! —— 10,000 
ae SP SE Sa SO ST SS a ES A A RE RS A AT SS F4 
: ttt OOO COO I D 
wo + ——4_—4-—_— a tat +--+ TTT +4 —— 4 pe: 
MANE rel Wott} t+} 4+ 4+ + t+ t+ t+ HH 
s y Saat eee -+—+ + > me +}; 1 | s 
a | —- | > | ° 
NLA HH 
| | | 
a ot , ee ° 
| t+ 
r q | ;} df or 
, ‘| | Py} dt dd & 
‘ | | ; | 
~ aes | poppet 2 
° —— oo Smee Nee cee a oe ? 
placename - ee Se soe a ” 
+ +--+ _ dh CT +— — 3 
ee we hea . jt} __4_ —— 
+ +—+ See Se aa =e ae +—_+_}_ 
t ; +—+—+- aaa Ideadhendheod —+- TT {| TJ 
| | | | | ; | | 
SPS SSRSS SSeS Ss |_| i {| 
} | | | } | | | | | 
| | | | 
| | | | | | | | 
SUESSRSESTESTSSAS ee i 
a TS 





FIGURE 5—Performance of one of the 18 





wells in which bottom hole separators were 


installed (Figure 4) is shown here. Pump efficiency was increased from 7 to 65 percent 


and production from 22 to 100 barrels per d 


ay. 
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As can be seen from Figure 6, the 
yas-oil ratio was decreased as was 
the case in the Little Beaver Field. 
Actual increases on each installation 
in this reservoir are as follows: 


Well No. 6: Increased from 25 to 
Well No. 112: Increased from 35 to 
Well No. 3: Increased from 3 to 
Well No. 45: Increased from 50 to 
Well No. 57: Increased from 16 to 
*Well No. 2: Increased from 3 to 
*Well No. 111: Increased from 19 to 


Separators have been successful in 
the shallower Shannon sand wells in 
the Sussex area as well. There are 60 
wells producing from this Upper 
Cretaceous sand in the area. Gas in- 
iection has been used since March, 
1953, to maintain pressure in 3 of the 
4 Shannon fault blocks. Seven of the 
installed in Shannon 
wells were run after sand-oil treat- 
ments, making it extremely difficult 
to evaluate results of the installations. 


16 separators 


Of the remaining nine, six resulted in 
substantial production increases. 
Experience has shown that wells 
equipped with bottom-hole separators 
produce at a fairly uniform rate. This 
is a real boon to production men in 
certain cases. Many times a small 


|pumping producer which heads and 


flows will burn out the stuffing-box 
rubbers between heads. These wells 
usually end up with most of the pro- 
duction on the ground rather than 
in the stock tank. Scheduled pumping 
seldom solves the problem. Figures 8 
and 9 show an example of this type 
of well. 


Selection of Wells for Separator 
Installation. There are probably 
many ways of determining proper 
wells for separator installations. Con- 
tinental has used several arbitrary 
methods and are continually learning 
and improving the system. If wells 
are equipped with offset tubing heads, 
there is no problem. A pressure bomb 
can be run and the probable Separa- 
results can calculated with 
fair accuracy. Unfortunately, not all 
wells are equipped with offset heads 


tor be 


and calculations must be made from 
sonic liquid level instruments and dy- 
namometer data. Although these tools 
do not result in data as accurate as 
that from the pressure bomb, they 
are suitable for most purposes. 

Most of Continental’s separator 
installations were made on the basis 
of pumping liquid level and well-test 


* Sand-oil treated before separator installation. 
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data. Because the increase in produc- 
tion ultimately depends upon the re- 
duction in back pressure against the 
formation, there is little to be gained 
by installing separators in wells with 





106 barrels of oil per day—324 percent. 
79 barrels of oil per day—125 percent. 
24 barrels of oil per day—700 percent. 
98 barrels of oil per day— 96 percent. 
56 barrels of oil per day—250 percent. 
110 barrels of oil per day. 

27 barrels of oil per day. 





low pumping levels. From the dyna- 
mometer data, pump efficiency can 
be determined. If this figure is high 
greater), then a sepa- 


(75 percent or 
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rator is not the answer and an in- 
crease in pumping speed, stroke 
length, or plunger diameter is in 
order. On the other hand, if a well 
has a high froth level and low pump 
efficiency which is not caused by 
pump failure, a production gain of 
some magnitude probably can be 
achieved by installing a separator. 
The gas-oil ratio of the prospective 
well will be one determining factor in 
selection. In two wells with the same 
amount of pump submergence, for 
example, the well with the higher 
gas-oil ratio will probably have the 
lighter fluid column and exert less 
back pressure on the formation. A 


GOR 
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FIGURE 6—This graph compares the performance of the Meadow Creek Unit, Lakota 
“A” Reservoir, Johnson County, Wyo., before and after installation of bottom hole 
separators. Note the production increase and GOR decrease evident after separator 
installation in 1956-1957. 
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FIGURE 7—Production history of a well in the Meadow Creek Unit (Figure 6) is 
shown here. Again pump efficiency showed a remarkable increase and production 
increased from 26 to 106 barrels per day. 
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FIGURES 8 and 9—Here are comparative gas charts from a 
well before and after installation of bottom hole separators. Fig- 
ure 8 is a gas chart made during a 24-hour well test before a 
bottom hole separator installation. As can be seen, the production 
was made in 5 heads with periods of little or no production in 
between. After the separator installation, the production rate was 
nearly constant, as can be seen in Figure 9. This is a striking 


smaller increase in production there- 
fore can be expected when this well 
is pumped down. 

Until recently, the probable gain 
in producing rate was estimated 
strictly on the basis of separator his- 
About a 
ago, however, the company began 
obtaining data for separator evalua- 


tory in similar wells. year 


tion from the dynamometer. This 
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evaluation utilizes a method for ob- 
taining producing bottom-hole pres- 
sure from dynamometer cards.’ 

This technique consists of deter- 
mining the average gradient of the 
fluid within the tubing by comparing 
the buoyed weight of the rods on the 
downstroke with the calculated weight 
of the rods in water. The 
gradient and the net plunger area 
can be to calculate the static 
polished-rod load on the upstroke. 
The bottom-hole pressure acting on 
the full plunger area will tend to de- 
crease this calculated load. The dif- 
ference between this calculated load 
and the actual static load as meas- 
ured on the upstroke then can be 
converted into bottom-hole pressure 
in pounds per square inch to be used 
for estimating the probable increase 
from a separator installation. 


average 


used 


Disadvantages. The separator and 
packer create an entirely new pump- 
ing condition within the well and can 
create some new problems: 


1. Paraffin, mud, or refuse such as 
pieces of swab and seating cups may 
cause plugging of the small crossover 
ports and tubes. 


2. As in any production packer in- 
stallation, it is sometimes possible to 


example of what a bottom hole separator will do, but is not at 
all unique. There are numerous cases of this type of result. It 
has been reported by field men that separator-equipped wells 
have less paraffin disposition in the tubing. This may be the 
result of less free gas in the upper portion of the tubing string 
and elimination of the alternating wet and dry condition that 
occurs when oil flows in heads. 


unseat the packer or pull it up the 
hole while unseating the pump. Un- 
seating the packer will cause a sud- 
den drop in production. The second 
condition will cause excessive rod fric- 
tion and result in both rod and tubing 


wear. 


3. Any time a packer is run in a 
hole there is the possibility that it 
will be “planted.” In some areas 
where stuck packer trouble occurs, a 
hydraulic tubing anchor has been 
used in conjunction with a swab cup- 
type packer. In other places the 
separator connections have been spot- 
welded and right-hand release safety 
joints run to facilitate fishing. 


4. In cases of under-designed or 
old rod strings, a radical increase in 
rod parting is sometimes experienced. 
This is caused by the increase in rod 
load resulting from producing most 
of the gas through the casing. With 
properly designed and undamaged 
rod strings, this presents no problem. 
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What's ahead for the domestic producer? 


Here is a timely review of the economic forces working 


against the large and small producer—plus a complete 


report on action being taken to correct the situation 


By E. B. Miller, Jr. 


Vice President and General Manager 


Southern Division, Tidewater Oil Company, Houston 


New Rowunp of wage increases- 
higher equipment and service costs 
imports—soft crude markets—steadily 
mounting cost of untangling govern- 
ment red tape—these are just a few 
of the undesirable economic forces 
that are eating deeper into the domes- 
tic producer’s pocketbook every day. 

How serious a threat do these. eco- 
nomic eroders pose for the U.S. oil 
industry? What can be done to ease 
the situation? 

One glance at the following eco- 
nomic trends and the answer to the 
first question is obvious: 


Prices down. During the past few 
months there has been a downward 
adjustment in the price of oil in 
nearly every producing area of the 
United States. 


Wages up. On the heels of the 
price cuts came a ceneral 5 percent 
increase in wages. 


Production down. The rate of 
production per well has been reduced 
to keep pace with the slowdown in 
demand growth. In 1953 there were 
151 producing days, compared with 
122 days in 1958. This is a reduction 
of 29 days, or 19 percent in five years. 
In Louisiana the allowable has 
been reduced 66 percent below the 
1953 allowable. For example, in 1953 
the allowable of a 10,000-foot Louisi- 
ana well was 310 barrels per day, 
compared with 105 barrels in 1958. 


Drilling returns down. Coupled 
with declining rates of production, 
the petroleum industry’s returns from 
its drilling efforts have diminished 
steadily. The average oil well com- 
pleted in the Uni 

1955-1957 found an 


d States during 
developed 91.- 
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000 barrels of crude, compared with 
158,000 barrels in 1946-1948. This 
was a 42.2 percent reduction in less 
than 10 years. 


Texas fared even worse. In 
1946-1948 the average completed well 
found and developed 227,000 barrels 
of oil, and in 1955-1957 the average 
completed well found only 71,000 
barrels. This was a 69 percent drop 
in less than 10 years. 


Discovery ratio declines. In 
1936-1938 the industry discovered 
nearly nine barrels of oil for every 
dollar spent for exploration. Last 
year, less than one barrel was found 
per dollar spent. 

As recently as 1950, twice as much 
oil per dollar was being found as now. 

It is a basic fact that the low cost 
oil discovered in previous years, which 
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is being produced now, must be re- 
placed by oil costing a great deal 
more, not only to find, but to pro- 
duce. Ultimately this replacement cost 
must be compensated for. 


Cost outplaces value. Recent 
figures released by the U.S. Bureau of 
Mines for 1955 (latest figures availa- 
ble) show that the industry spent 
$7.15 billion to find, develop and pro- 
duce oil and gas in the United States. 
The total net value of the oil pro- 
duced during this period amounted to 
$6 billion. This is a deficit or $1.5 
billion. 

Of the total oil industry expendi- 
tures during 1955, development drill- 
ing accounted for $2,000,097,000. 
This is an area in which the industry 
can make substantial savings. 


Drilling costs increase. During 
the past decade the average depth of 
wells drilled has increased from an 
average of $34,891 per well to $57,- 
680 per well. Improved drilling equip- 
ment and techniques have helped 
materially in keeping present costs 
from being considerably higher. 


Government bottleneck. The 
industry can draw very little consola- 
tion from the gas phase of the busi- 
ness. The Federal Power Commission 
has announced that independent of 
natural gas filed -1,939 rate increases 
totaling $44,855,700 during 1958. 
The Commission during this same 
period disposed of only 86 rate in- 
creases totaling $2.7 million. 

At the end of the year, the FPC 
has 2,034 increases pending, totaling 
$88 million annually. This compares 
with 1,040 increases pending a year 
early. In short, cases are piling up 
before the Commission more than 


WORLD OIL APRIL 1959 











di 








——— 





ten times faster than they are being 


disposed of. 


imports continue to hurt. The 
new mandatory import controls will 
help independent producers to some 
extent. However, the wise produce 
would do well to keep in mind the re- 
cent prophetic statement of Texas 
Railroad Commissioner W. J. Mur- 
ray: “A realistic prediction would 
have to be made that imports will 
continue to cause chaotic conditions 
in the domestic industry—and the 
domestic industry will be subject to 
widely fluctuating periods of pro- 


duction.” 


Tax burden increases. Both the 
federal and state governments would 
impose additional taxes upon our in- 
dustry, which is already bearing a 
disproportionate share of the taxes. 

Oil people want good schools, good 
highways and good law enforcement. 
No other industry group has been as 
generous in the past in supporting 
such efforts. But, times have changed. 
The oil industry can no longer afford 
further taxation if it is to meet the 
U.S. consumers’ growing needs at rea- 
sonable prices. 

The industry can no longer afford 
to have the dollars which otherwise 
would be available for reinvestment 
drained off in taxes; the industry is 
too hard-pressed for capital as it is. 
If we are to do the job we want to 
do—and which the public expects of 
us—we must maintain the solvency 
of the industry. Otherwise, we will be 
liquidating our assets. 


WHERE DO WE GO FROM HERE? 

Since the rate of return and profit 
on investment is a function of rate of 
production, it becomes obvious that 
the industry cannot continue to spend 
drilling dollars if it is to produce 
fewer and fewer barrels per well. 
What is the solution? Although man- 
datory import controls are expected 
to help some, they will by no means 
prove to be a 
dependent producer’s economic prob- 
lems. In fact, several leading inde- 


panacea for the in- 


pendent operators are expressing the 
view that imports will not be reduced 
enough under the new plan. 

here are two logical alternatives: 
Either domestic demand must in- 
crease at a rate substantially higher 
than new production is brought in so 
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“Failure to recognize, at least to some degree, that our 
domestic production is in competition with the world supply of 
oil is not realistic. Failure to recognize that cost goes hand-in- 
hand with competition is not realistic. In order to improve our 
competitive position, it is the duty and responsibility of every 
operator—large and small—every regulatory body and every 
royalty owner to see to it that the industry produces oil as 
economically as it knows how without creating physical waste.” 





that it will spill over into existing 
wells—or a higher per well allowable 
must be obtained which can only be 
brought about by drilling fewer de- 
velopment wells through wider spac- 
ing. 

Presently there is an abundance of 
oil in the world and, with modern 
means of transportation, the foreign 
supply becomes competitive with our 
domestic oil. The domestic producer 
has recognized that the abundance of 
crude oil, together with the rising 
costs of both labor and materials, are 
factors which are now affecting and 
will continue to affect his operations. 

In the light of today’s conditions, 
the time is long past due for a com- 
plete review to be made by those 
responsible for the conduct of the 
oil industry’s activities. If approached 
in a constructive manner, a reap- 
praisement, not only by the industry, 
but by our legislative and administra- 
tive bodies, of the methods of opera- 
tions and the rules under which the 
operations are carried out might well 
result in removing many of the clouds 
from the economic climate. 

The oil industry recently made a 
major step in this direction by or- 
ganizing a voluntary group called the 
Oil Industry Conservation Forum. 
(See Page 160.) 


Forum Objectives. In a letter of 
fairly recent date, General Ernest O. 
Thompson made the following state- 
ment regarding the functions of the 
Texas Railroad Commission: “Our 
Texas Commission is limited by law 
to preventing physical waste. It is not 
for us to hunt up economic plans to 
initiate. This is the industry’s job. We 
will pass upon and approve as wide 
spacing as the formation will permit 
of effective drainage. Our regulatory 
body in Texas is not a planning board 
to make plans for the industry. That 
is the realm of management.” 


If the oil industry is to correct its 


economic ills, company management 
must first appreciate and recognize 
the fact that the regulatory bodies are 
administrative bodies, then take upon 
itself the job of planning and making 
those plans available to the adminis- 
trative bodies for their consideration 
and action. 

The oil industry can take a major 
step toward accomplishing this goal 
by making a thorough study of the 
merits of well spacing, then pass the 
information on to state regulatory 
bodies. As a whole, domestic pro- 
ducers recognize that the principal 
reason for the high cost of production 
in the United States is related directly 
to the low allowables which are being 
received from our producing wells. 

Thus, there should be complete 
agreement that in most cases wells 
drilled on a wider spacing pattern 
would be capable of producing larger 
allowables. If this is true, then the 
most effective means to reduce costs 
immediately would be to develop an 
equitable plan of proration which 
would result in an increased allow- 
able for wells drilled on wider 
spacing. 

Such a plan could be put into effect 
without disturbing in any way the 
present status of wells already drilled, 
but certainly the industry would be 
preparing for a more efficient opera- 
tion in the future. 

Two recent statements summarize 
the industry’s current well spacing 
problem: 

1. “. .. An order establishing spac- 
ing units shall specify the size and 
shape of the units, which shall be 
such as will, in the opinion of the 
Commission, result in the efficient 
and economical development of the 
pool as a whole, and the size of no 
unit shall be smaller than the maxi- 
mum. area that can be efficiently and 
economically drained by one well.” 
(From the Interstate Oil Compact 
Commission’s new “Suggested Form 
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How and why oil industry conservation forum was formed .. . 


On SepreMBER 26, 1958, the 
Central Committee of the API 
Division of Production met to 
discuss well spacing. At that 
meeting it was generally recog- 
nized that the industry needed 
to give serious consideration to 
the present conservation statutes 
of the oil producing states. 

However, after open discus- 
sion, it was agreed that the ob- 
jectives were outside the scope 
of the API, and that it should 
have no further participation 
in such activities. The decision 
was made to forin a group that 
would sponsor sound conserva- 
tion practices throughout the 
producing areas, particularly in 
the area east of the Rocky 
Mountains. 

That was the beginning of 
the Oil Industry Conservation 
Forum. E. B. Miller, Jr., vice 
president and general manager 
of Tidewater Oil Company’s 
Southern Division, was elected 
chairman of the Forum’s general 
committee. Jake Hamon was 
elected chairman of the steering 
committee. 

The work of the Forum is 
now in various stages of prog- 
ress. The Oklahoma-Kansas 
subcommittee met in Oklahoma 
City last January 30. A compre- 
hensive review of Oklahoma 
laws, rules and regulations ap- 
plying to well spacing and pool- 
ing was found to be generally 
adequate except in two respects: 
(1) Limitation of drilling and 
spacing units to not more than 


40 acres per well in common 
sources of supply found at 
depths shallower than 9,900 
feet. (2) The requirement of 
uniform size and shape drilling 
and spacing units in a common 
source of supply which prevents 
establishing a proper spacing for 
gas wells completed in the gas 
cap portion of a common source 
of supply containing both oil 
and gas. 

The Oklahoma Corporation 
Commission has already pro- 
posed that the Oklahoma Legis- 
lature amend the statutes in 
these regards. The Subcommit- 
tee agreed unanimously to ac- 
tively support the Oklahoma 
Commission in its effort to 
change these two provisions. 

The Kansas laws, rules and 
regulations were then discussed. 
Kansas has no statutes which 
permit the Kansas Corporation 
Commission to establish and 
pool interests in drilling and 
spacing units in either oil or 
gas fields. A Kansas subcommit- 
tee was formed to work with the 
Conservation Commission and 
the Kansas Legislature to effect 
appropriate statutes containing 
these powers. 

The first meeting of the Texas 
Subcommittee was held in Dal- 
las last January 21. There was 
general agreement that if some 
equitable means of obtaining 
higher allowables for wells on 
wider spacing could be arrived 
at, it would more than likely 
meet with over-all industry ap- 
proval. 


It was also decided that any 
changes suggested by this com- 
mittee to the General Commit- 
tee will be for the benefit of 
the entire industry, and not for 
the benefit of any group whether 
they be independent or major. 

The Steering Committee, set 
up to handle details and formu- 
lating plans to be submitted to 
the general membership of the 
Forum, is made up of the fol- 
lowing members: Jake Hamon, 
Chairman, Independent, Dallas; 
C. F. Bedford, Pan American, 
Tulsa; A. E. Chester, Magnolia, 
Dallas; Harold Decker, High- 
land Oil, Houston; A. S. Don- 
nelly, Honolulu Oil, Midland; 
Bouwe Dykstra, Shell New Or- 
leans; L. E. Fitzjarrald, Phillips, 
Bartlesville; R. E. Foss, Sunray 
Mid-Continent, Tulsa; W. H. 
Hunt, Hunt Oil, Dallas; James 
E. Low, Amerada, Tulsa; 

Also C. T. McLaughlin, In- 
dependent, Snyder, Texas; C. D. 
Mims, Standard of Texas, 
Houston; Jerry O’Brien, Mon- 
terrey Oil, San Antonio; Joe I. 
O’Neill, Independent, Midland; 
Wm. H. Vaughey, Vaughey & 
Vaughey, Jackson, Miss.; Carle 
E. Reistle, Jr., Humble, Hous- 
ton; Hamilton Rogers, Texas 
Pacific Coal & Oil, Fort Worth; 
Fred W. Shield, Independent, 
San Antonio; J. W. Teauge, Co- 
lumbia Drilling, Houston; Jack 
Vickers, Vickers Petroleum, 
Wichita, Kansas; F. H. Willi- 
brand, Sohio Petroleum, Okla- 
homa City, and Frank Zoch, 
Independent, Corpus Christi. 











for an Oil and Gas Conservation 
Statute. ) 

2. “. . . The basic approach, of 
course, is to discard the erroneous 
test of how many wells can be drilled 
at a profit and consider the true test 
of how many wells are needed to 
efficiently recover the oil and gas.” 
(R. M. Williams, assistant general 
attorney, Phillips Petroleum Com- 
pany, befure section of the Mineral 
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and Natural Resources Law of the 
American Bar Association. ) 

The Oil Industry Conservation 
Forum has as its objective the study 
of ways and means by which this eco- 
nomic environment can be created. 
The Forum is composed of both 
small and large operators, since the 
problem is a common one. It recog- 
nizes that the industry must asssume 
its proper role by making constructive 


recommendations, which will bring 
about the maximum economies in the 
exploration and production of oil in 
this country. 

The enthusiastic support the Forum 
has received from oil operators, and 
the many constructive suggestions that 
have been made, are certain proof 
that the industry recognizes that it 
has a problem and is preparing to 
meet it forthright. —The End 
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oll lubricated plunger 





One of the few completely new developments in down- 
well pumping equipment today—the Oil Lubricated Plunger, 
has created quite a stir in production circles of the industry. 
Using a combination of very simple hydraulic principles, 
coupled with the most practical mechanical design, the Oil 
Lubricated Plunger actually establishes a new set of standards 
for plunger performance. 

The unique principle employs the use of an annular 
chamber within the plunger body to separate clean oil from 
sand and water. A continuous film of clean oil is supplied by 
pump action to lubricate the close fit between barrel and 
plunger. 

Problems of abrasion have been materially reduced as 
a result of this design. Actual field tests continue to yield 
evidence of superior performance in all water cut conditions. 
Testimonials from operators bear out the wide acceptance 
of this unique principle as an important engineering 
achievement. 

The range of usage for the Oil Lubricated Plungers 
seems virtually unlimited. In casing, tubing and insert instal- 
lations its performance has proven commendable. 


Ask your OILMASTER representative to demonstrate the advantages of 





the Oil Lubricated Plunger. Write Box 64, Los Nietos, Calif. for literature. 





FLUID PACKED PUMP CO. 


Main Office and Plant, Los Nietos, Calif. 
Distributed by the National Supply Co., Pittsburgh, Pa. 
Export: The National Supply Co., Export Division, 

600 Fifth Ave., New York 

Co-Distributors: Union Supply Store, Beacon Supply Co., 
Industrial Supply Co. 














Stripper wells account for 18% 
of crude production in U. S. 


Compact Commission’s 1957 survey shows that stripper 


wells provided more than 26% of total U.S. crude reserves 


[HE NUMBER of stripper wells in the 
United States continues to increase, 
while production and the percentage 
of total wells decrease. 

These trends are reported in the 
latest Interstate Oil Compact Com- 
mission annual report on stripper 
wells. The report in brief: 

® During 1957, there were 372,519 
wells classified as strippers—more 
than 66 percent of the total wells in 
the U.S. This compares with 340,276 
stripper wells reported in 1954—66.1 
percent of all U.S. wells. Ten years 
earlier (1947) there were 310,892 
stripper wells, accounting for 72.5 
percent of the total. 

@ Production from stripper fields in 


cent of total crude production with 
474,919,000 barrels, 10 million barrels 
less than were produced during 1956. 
However, the 1956-57 production 
totals were still considerably higher 
than the 432.5 million barrels pro- 
duced in 1954 and 279.7 million bar- 
rels in 1947. 

@ Primary and secondary stripper 
well totaled 8.1 billion bar- 
rels on January 1, 1958, accounting 
for more than 26 percent of total U.S. 
reserves. In comparison, primary and 


reserves 


secondary stripper well reserves totaled 
7.7 billion barrels in 1954 and 7.8 
billion barrels in 1947. 


Pennsylvania and Texas lead. 


largest number of stripper wells with 
68,150. However, the state was second 
to Texas in production, with a total 
of 8.6 million barrels during 1957. 
Texas reported 65,013 stripper wells 
in 1957, production totaling 
102.3 million barrels. 

Oklahoma’s 59,983 stripper wells 
produced 92.1 million barrels of crude 
during 1957. Kansas fourth in 
total stripper wells with 32,831, and 
sixth in production with 53.2 million 
barrels. Illinois, fifth in number of 
stripper wells with 31,208, was fourth 
in production with 75.2 million bar- 
rels; while California, sixth in total 
stripper wells with 20,612, was fifth 
in production with 61.8 million bar- 


with 


was 











1957 accounted for more than 18 per- Pennsylvania continues to have the _ rels. 
. >. 
National Stripper Well Survey 
January 1, 1958 
| Thousands of Barrels 
| | Production | Average Daily | Total 

| No. Of From | Abandon- Production | Total Primary Secondary Primary & 
STATE Stripper Wells | Stripper Wells ments | Per Well Acres Production Reserves Reserves Secondary 
Arkansas 4,105 8,745,310 48 5.38 54,270 31,446 211,075 58,980 270,055 
California 20,612 61,814,285 221 8.21 129,030 339,075 621,080 509,180 1,130,260 
Colorado 204 599,755 3 8.05 9,120 54,892 40,425 40,425 
Illinois 31,208 75,236,500 | 1,098 6.60 604,910 76,649 704,265 ° 704,265 
Indiana 4,117 9,339,050 88 6.14 61,270 11,810 54,915 38,900 93,815 
Kansas 32,831 53,192,318 1,115 4.44 889,300 124,054 379,600 95,505 475,105 
Kentucky 13,038 13, 121 2.82 71,000 17,088 45,000 60,000 105,000 
Louisiana 8,540 13,5: 279 4.34 48,170 296,873 100,375 44,600 144,975 
gan 3,429 10, 139 8.27 152,460 10,169 47,085 93,835 140,900 
ippi 283 a 18 11.20 } 11,500 38,000 8,185 | 8,185 
129 1.38 1,480 65 550 550 
Montana 2,920 4,449,914 $2 4.17 103,400 27,122 38,295 106,225 144,520 
Nebraska 46 97,686 14 5.82 2,460 19,595 740 75 815 
New Mexico 4,283 6,644,322 131 4.25 189,780 94,999 75,970 04,255 | 280,225 
New York 23,775 2,662,434 42 100,000 2 662 79,000 53,000 132,000 

North Dakota | 28 61,743 1 6.04 1,760 13,211 
Ohio 14,128 5,553,000 728 1.08 125,000 5,553 65,000 5,000 70,000 
Oklahoma 59,983 92,102,000 831 4.21 950,300 213,685 612,640 704,740 1,317,380 
Pennsylvania 68,150 8,585,988 1,795 35 625,680 8,586 29,000 391,995 420,995 

Tennessee 34 7,163 58 170 7 
Texas, Total 65,013 102,340,927 1,403 4.31 1,304,370 1,083,733 967,625 1,328,300 2,295,925 
1. Texas (23,967) 24,829,855 656 2.84 299,800 82.318) 110,000 (899,000) (1,309,000) 
W.C. Texa 10,493) (13,766,060) (403 (3.59) 267,690) (57,237) 73,895) 96,950) (170,845) 
Texas, Other 30,553) (63,745,010 716 5.71 (736,880 944,178 183,730 332.350) (816,080) 

Utah 13 11,406 l 2.40 300 4,425 

Virginia... 13 4,517 95 100 5 
W. Virginia 12,716 2,225,000 157 48 207,430 2,225 37,875 49,250 87,125 
Wyoming 2,921 2,954,176 43 3.22 77,390 110,900 34,865 190,500 | 225,365 
Other.... 5,979 750t 750t 
Totals ; 372,519 474,919,021 8,651 3.50 5,720,650 2,592,808 4,154,295 3,934,340 | 8,088,635 


* Secondary Reserves of Pr 
t Primary Reserves of Strip; 
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jects now in operation included with Primary Reserves. 
er Wells of North Dakota, Tennessee, Utah, and Virginia. 
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Differential 


Flexiflow Circulating Flexifiow Cement Float Collar Cement Baffie Collar, Cement Baffle Collar, Tripiex 
Fill-Up Collar Fill-Up Collar Fill-Up Collar Product No. 101 M&F — with Hole Solid Flapper Vaive 
Product No. 1091 M&F Product No. 161 M&F Product No. 161-D M&F Product No. 104 M&F = Product No. 105 M&F Float Collar, 
Product No. 134 M&F 



















The only complete line of 
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Metai Petal Basket, 


with Stop Rings 
Product No. 343 





Plain Hook-Up Nipple — 
with Meta! 


Petal Basket eo} | ie cele) —sal, [ox 
Product No. 330 , 
HOUSTON * LOS ANGELES * NEW YORK 













Hinge-Lok Wali Hinge-Lok Wall 
Scratcher, with Scratcher, with 
4%,” long wires 214" long wires 
‘Product Ne. 900-C Product No, 900-C 
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G-12"' Slim Hole "“G-20" Solid-Ring “HN-15" Solid-Ring ‘‘HN-20"' Solid-Ring ‘‘H-15'' Hinge-Lok “H-20" Hinge-Lok “H-25"' Hinge-Lok Hinge-Lok Rigid 
Casing Centralizer Casing Centralizer Casing Centralizer Casing Centralizer Casing Centralizer Casing Centralizer Casing Centralizer Casing Centralizer 
Product No. 910-G Product No. 910-G Product No. 908-HN Product No.908-HN Product No. 9115 Product No. 9112 Product No. 9113 Product No. 9133 



































Differential Flexiflow Cement Cement Wash-Down Cement Cement Guide Shoe 
Fill-Up Shoe Fill-Up Shoe Float Shoe Whirler Float Shoe Bull Plug Shoe Product No. 102 
Product No. 1081 Product No. 160 Product No. 100 Product No. 120 Product No. 103 
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FIGURE 1—Well 4 showed improvement of 80 rotating hours 
over No. 1 well. This is attributed to Pembina field experience 
and proper hydraulic, bit and rotary speed program. 


FIGURE 2—As graphically indicated in this Pembina field 
comparison, an over-all improvement will be observed—if the 
drilling program is properly designed. 








Drilling and production costs are reduced in... 





Slim hole operations in Canada 


Texaco Exploration Company is successfully usmg new 


techniques in its wells in Pembina field 


By W. D. Freeborn, Drilling Engineer 


Texaco Exploration Company, Calgary, Alberta, Canada, and 


D. R. Wright, Student 


University of Alberta, Edmonton, Alberta, Canada 


A 25-weELt slim hole drilling pro- 
gram by Texaco Exploration Com- 
pany in the Cynthia area of the Pem- 


bina Field, Alberta, Canada showed: 


@ A 37 percent reduction in com- 


pletion costs can be obtained through 


Acknowledgment 
Based on a paper presented at the 9th Annual 
Technical Meeting, CIMP&NG Division, Calgary, 
Alberta, Canada, May 28-30, 1958. The authors 
wish to express tl appreciation to Texaco Ex- 
ploration Company permission to prepare and 
publish this article 
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the use of slim hole completion meth- 
ods. 

e A 20 percent reduction in total 
well costs can be obtained by using 
slim hole drilling and completion 
practices, 

@ Equal penetration rates and daily 
drilling progress can be achieved with 
6'4-inch bits in the area under dis- 
cussion, as compared with 9-inch bits. 

Slim hole drilling and completion 
techniques were first used in the Cyn- 


thia area of Pembina by Texaco Ex- 
ploration in the summer of 1957. 
Prior to that, 88 ‘wells had been 
drilled and completed in the area in 
a conventional manner. Subsequent to 
the initial four-well evaluation pro- 
sram, 21 additional wells were drilled 
using slim hole techniques. No dif- 
ficulty was encountered in drilling 
and completion or in obtaining pro- 
duction from the slim holes. 

In this article, wells drilled with 
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° 
TABLE 3——-Slim hole operation shows 
20% saving in total well cost... 
1000) ae 
Conven-| Slim 
tional Hole 
Slim hole versus conventional SUM OF SIMILAR COSTS— 
£000 - « . Using same rig . . . 26 Including roads, location, 
. h d footage drilling, logging, 
‘ \ rotating hours saved... perforating, supervision and 
2 miscellaneous...... .-.---}| $25,000 | $25,000 
See \ COST DIFFERENCES 
7 Surface casing............ 2,450 1,400 
= Production casing........ 9,075 7,835 
3 RMIIILS bao Kae cae fe aad 4,085 Nil 
Wellhead, Christmas tree. 2,200 2,150 
4000+ Slim Hole Well > Conventional Well Trucking. PAR ER BO Ph, « 1,300 790 
(Best Of 3 Wells) Nex (Best Of 6 Wells) Rig daywork............. 3,100 160 
hi Cement and service....... 1,890 1,345 
Casing and equipment... 805 685 
, *Acidizing and fracturing. 4,025 3,620 
bios 28,930 | 17,985 
ier, TOTAL WELL COST.......] $53,930 | $42,985 
6000 : ? - . : - ’ _ = * Difference due to reduced acidizing costs. 


° 20 40 60 80 100 120 140 160 


Cumulative Rotating Hours 


FIGURE 3—Slim hole operations showed an improvement of 
26 rotating hours over that of conventional wells. The same rig 
was used in both types of drilling. 


the contractors used the smaller size. 
In the conventional wells, 15-inch bits 
were used in all cases. The average 
penetration rates with the 97%- and 
11-inch bits were only slightly greater 
than with the 15-inch bits. In all 
sizes, the bits were retipped to extend 
bit life. 

Soft formation type rock bits were 
used from below surface casing to 
total depth in both the conventional 
Of the three 


inch drill pipe, provided better hy- 
draulics than they did on the conven- 
tional wells. Higher pressure losses in 
the slim holes required use of small 
liner sizes to keep the pumps within 
their pressure ratings. The resultant 
lower circulation rates still provided 
adequate annular velocities and main- 
tained good hole conditions. 


@ Bits. The 97%- and 11-inch bits 
were used to drill the surface hole of 
the slim hole wells. The majority of 


9-inch bits will be termed “conven- 
tional” and those drilled with 6%4- 
inch bits will be termed “slim hole.” 
For a comparison of the drilling pro- 
grams for each type of well, see 
Table 1. 

A mud flocculating agent was used 
holes above 5,000 feet. 


use by 


in the slim 
Such agents 


the time the 


were in general 


slim holes were drilled. 
Drilling equipment 


@ Drilling rigs. Similar sized drilling 
rigs were used to drill both types of 


and slim hole wells. 


TABLE 1 

















wells, and the benefits, therefore, as- 
° . . ° Drilling and Goengretian Programs Are Compared for Conventional ond Stim Hole Wells. 
sociated with the use of small, highly —* ona wennicins tiene 7 ecto AB ie Le 6 les kn 
. . | 
portable slim hole rigs were not ob- ITEM Conmsntinuat Slim Hole 
tained. All of the drilling rigs used Surface hole size re a 15-inch 9%- or 1l-inch 
were ifie » enable » ) “] eee 1034-inch | 7-inch 
, me modific d to en uf le the ™ he drill Hole size below surface casing 9-inch 64-inch 
slim holes. The main modifications Diamond core head sixe...... | 734-inch ; 6'%-inch 
Mud program to 5,000 feet..... Water and native clays | Water, native clays and a 


the 41/4 
inch drill pipe for the 3%-inch drill 
pipe, and to replace the large drill 
collars with 5-inch and/or 434-inch 
The majority of the drill- 
5.000 foot 


necessary were to exchange 


drill collars. 
ing rigs used were rated for 


Mud program below 5,000 feet. . gel + cl 
Mud weight below 5,000 feet. . 

Water loss below 5,000 feet. ‘ 
Production Casing. ~ia 
i; 


54-inch 
2%-inch 


10.0-11.0 Ib./gal. 
10.0 cc. or less 


flocculating agent 
gel + chemicals 
10.0-10.5 Ib. /gal. 
10.0 cc. or less 
44-inch 
Nil 


1emnicals 

















vate y ee ‘ ‘ oan TABLE 2 
drilling with 42-inch drill pipe. They ss : Be eo te! 
W » > re ’ : (cP > : »¢ of < 
ere poweré d by die sel engines in a AVERAGE 
variety of types and sizes, with each = AVERAGE BIT DATA 
: : : ene- ; —| — 
rig having a rated continuous output Rotating | tration | Trip Bits Ft. | Hrs. 
ae ~ Time Rate Time per er | Bit 
of between 350 and 450 horsepower. (Hrs.) | (Ft./Hr.) | (Hrs.) Well sit it 
Tv A. 44-9” wells 160.9 30.5 33.0 11.4 430 14.1 
® Pumps. The slush pumps used 25-614" weils. 143.5 34.2 3: 13.3 | 369 | 10.8 
——— ann ; be ; B. Fastest 33-9” wells 138.5 35.4 | 30.0 11.0 | 445 12.6 
were all in the 300 input horsepower = ®* p-astest 19.6%" wells. ‘3 136.0 36.0 | 31 12.7 | 386 | 10.7 
class. These - ¢ Seams C. Fastest 22-9" wells 124.6 39.3 27.3 10.3 475 12.1 
lass. [hese pumps, in combination Fastest 13-614" wells. 130.3 37.6 28.7 12.2 401 10.7 
~ . ‘3 / 
with the 64-inch hole and the 3%- ets: . [= [on a Se a 
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hundred and thirty-three 6%-inch 
bits used, only five were jet bits, the 
balance being conventional. All jet 
bits used were equipped with three 
7/16-inch nozzles. No increase in 
penetration rate was noted with the 
jet bits even though the fluid hy- 
draulics were above the minimum re- 
quired for satisfactory jet bit use. Rea- 
son for this poor performance was 
insufficient rig horsepower to provide 
high rotary speed while at the same 
time maintaining proper fluid hy- 
draulics. 

The average 25,000 
pounds carried on the 6'4-inch_ bits 
was the maximum recommended by 
the manufacturer. Despite the high 
load factor, the incidence of lost cones 
was less than for the 9-inch bits. 

As anticipated, both the bit hours 
and bit footage of the 6'4-inch bits 
9-inch bits. 


weight of 


were than for the 
This is illustrated in Table 2. 


less 


Drilling techniques. Drilling tech- 
niques for the conventional wells 
varied considerably and could not be 
analyzed with any reliability. Data 
were obtained for the first four slim 
holes by an engineering assistant on 
the drilling site. 

As the drilling rg 
came familiar with slim 
niques, drilling time was reduced (See 
Figure 1). This is illustrated by Fig- 
ure 1. where rotating hours as a func- 
tion of depth are compared for four 
successive wells, drilled by the same 
rig in the same area. The time taken 
to a depth of 5,500 feet was reduced 
from 200 hours on the first hole to 
119 hours on the last hole, a 41 per- 
cent improvement. 

The increase in penetration rate 
was accomplished by optimizing ro- 
tary speed, weight on the bit and mud 
circulation rate. Figure 2 shows how 
these factors were varied by compari- 
son with the first well, for the four 
wells mentioned detailed 
discussion of each factor follows: 

®@ Weight on the bit—The average 
weight on the bit in the first well, 
which is used as a reference, was 25,- 
000 pounds. This weight is the recom- 
mended maximum for 61-inch bits. 
On the second, and subsequent wells, 
the weight was increased by approxi- 
mately 7.5 percent. With the possible 


personnel be- 
hole tech- 


above. A 


exception of the first increase, subse- 
quent minor variations in the weight 
on the bit were not reflected in the 
improved penetration rate. From this, 
it may be concluded that a weight on 
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the bit 25,000 and 27,000 
pounds is sufficient to keep the bit 
teeth completely buried in the soft 


between 


formations in this area. 

@ Rotary speed—Rotary speed ap- 
pears to have the most influence on 
penetration rate. Over the span of 
four wells, the average speed was in- 
creased from 93 to 124 rpm. Differ- 
ences in the amount of increase are 
reflected directly in the differences 
in increase of the penetration rate. 
This trend indicates that further in- 
creases in the rotary speed possibly 
would produce further increases in 
the penetration rate. 

® Circulation -Variations in 
circulation rate were shown in terms 
of annular velocity, The average an- 
nular velocity varied between 258 
and 310 feet per minute during the 
drilling of the four wells. None of 
these variations was reflected in the 


rate 


penetration rate. Therefore, it must 
be concluded that the minimum 
average annular velocity of 258 feet 
per minute on the third well was suf- 
ficient to keep the well bore clean. 
The corresponding circulation rate of 
285 gallons per minute must also have 
been adequate to keep the bit face 
clean of cuttings. 


Comparison of Results. The 44 
conventional wells selected for the 
comparison represent the work of six 
contractors using 10 drilling rigs. All 
of these wells were drilled during the 
latter phase of development of the 
area, and many are offsets to the slim 
hole wells, providing comparable drill- 
ing conditions. In selecting the more 
recent conventional wells, an attempt 
was made to compensate for the 
“drilling experience” in the Pembina 
field of the slim hole contractors. 

The 25 slim hole wells were drilled 
by eight contractors using eight rigs. 
Each rig drilled a minimum of two 
and a maximum of four wells. For 
most of the contractors, their first 
slim hole was an evaluation well be- 
cause it was the first small diameter 
hole they had drilled. One contractor 
previously had drilled conventional 
holes in the same area, some of them 
offsetting the slim holes. 

Comparison of the results of con- 
ventional and slim hole drilling meth- 
ods was made on the basis of rotating 
hours, penetration rates and trip 
time. Averages for each of these items 
are shown in Table 2, where three 
comparisons are made as described 
previously. All of the results are based 


on a drilled interval of 4,900 feet be- 
low surface casing. 

In Part A of Table 2, average 
rotating hours for conventional wells 
are considerably greater than for the 
slim hole wells, showing a higher rate 
of penetration in the slim hole wells. 
The comparison of the fastest 75 per- 
cent of each type of well, shown in 
Part B, shows the rotating hours and 
penetration rates to be nearly equal. 
Considering these data to be typical 
for a slim hole well in the Cynthia 
area, it is evident that the average 
penetration rates obtainable with 
either 614- and 9-inch bits are equiv- 
alent. 

Figure 3 illustrates the comparative 
penetration rates for one contractor 
on both conventional and slim hole 
wells using rotating hours as a func- 
tion of depth. The slim hole used in 
this comparison was the fastest of 
three while the conventional 
well was the fastest of six. This con- 
tractor made better time on the slim 
hole well than on the conventional 
well, with a saving of 26 rotating 


wells, 


hours. 

The average total trip time re- 
quired to change bits was similar for 
both conventional and slim hole wells, 
even though more bits were used in 
drilling the slim holes. This is at- 
tributed to the following factors: 

1. The lighter drilling strings used 
in the slim hole wells allowed for 
higher hoisting speeds, 

2.The high annular velocities 
maintained in the slim hole wells 
kept the hole in better condition. 
Tight hole frequently was en- 
countered in the conventional 
wells, resulting in excessive trip 
time. 


Completion Techniques. Comple- 
tion of Cynthia area wells requires 
gamma ray logging over the Cardium 
and Belly River sands, perforating, 
acidizing and sand fracturing of the 
Cardium sand. Both conventional and 
slim hole wells were completed in a 
similar manner with respect to the 
services and treatments used, but the 
techniques by which these operations 
were accomplished varied. 

The standard conventional 
completion required use of a drilling 
rig for most of the operations. The 
production casing cement was allowed 
to set for 24 hours before perforating. 
During this time, the casing was cut, 
wellhead equipment installed, blow- 


well 
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out preventers re-installed and tubing 
picked up. Prior to logging and per- 
forating, a cleanout trip was made. 

Subsequently, tubing was run and 
the Christmas tree installed. After dis- 
placing the mud with crude oil, the 
rig was released. Before sand frac- 
turing, mud acid was displaced to the 
perforations and squeezed to the for- 
mation. Sand fracturing operations 
were conducted down the tubing and 
the annulus at maximum rates of 10 
to 13 barrels per minute. 

In the slim hole completion pro- 
cedure, the drilling rig was released 
as soon as the production casing had 
been cemented and the slips set, 
thereby saving several days rig time. 
Since the well was to be acidized and 
sand fractured, the required fluids 
had to be in a position to be injected 
into the formation, Without tubing, 
mud and water could not be circu- 
lated from the hole before treatment. 
This was provided for at the time 
the casing was cemented. The top ce- 
menting plug was followed by a 
spacer of water, 250 gallons of mud 
acid, and was displaced to bottom 





About the Authors 


‘a 





Freeborn Wright 


W. D. Freeborn received a B.S. de- 
gree in petroleum engineering from the 
University of Alberta in 1952. Follow- 
ing graduation, he was employed by 
The California Standard Company in 
Edmonton. In 1953 he joined Texaco 
Exploration Company as a_ wellsite 
engineer in the Edmonton district. In 
1955 he was transferred to the division 
office in Calgary. Since then he has 
been in charge of drilling studies and 
drilling engineering. 


D. R. Wright is a third-year student 
in petroleum engineering at the Uni- 
versity of Alberta. He has been em- 
ployed by Texaco Exploration Com- 
pany for the past three summers. Prior 
to entering university in 1955, he was 
employed for 10 years in various phases 
of the oil industry, including drill, well 
servicing, pipe line and supply. 











APRIL 1959 WORLD OIL 


with crude oil. With the plug in place, 
the acid would be across the interval 
to be perforated, and would extend 
approximately 400 feet above it. For 
completion of water injection wells, 
water was used as the displacing 
fluid. As soon as the plug had 
bumped, the casing slips were in- 
stalled and the pressure bled off. 

A double check of the position of 
the plug top was made by the volume 
of the displacing fluid and by a wire- 
line measurement. If the plug was in 
the proper place, the rig was released. 
Otherwise, the plug was rebumped 
and pressure held on the casing for 
sufficient time for the cement to ob- 
tain its initial set before releasing the 
rig. Installation of the Christmas tree 
and wellhead equipment was done by 
company personnel. 

After the drilling rig was moved, 
the well was logged and perforated 
using “through tubing” equipment. 
Special treatment of the line and 
equipment prevented damage to it by 
the mud acid. Prior to sand fractur- 
ing, mud acid was squeezed to the 
perforations. All of the casing was 
mill tested to 4,000 psi burst pres- 
sure, therefore, fracturing treatments 
were limited to this pressure. Injec- 
tion rates of 31 barrels per minute at 
3,600 psi pressure were obtained using 
crude oil and a sand concentration of 
1.5 pounds per gallon. 


No undue difficulties were en- 
countered with the slim hole type 
completion. There were two instances 
of the cementing plugs “floating” up 
above the interval to be perforated. 
This was the result of misjudging 
what constituted an “excessive” back- 
flow after bumping the cement wiper 
plug. It should be noted that this was 
not a failing of the slim hole comple- 
tion technique because similar dif- 
ficulties have occurred on conven- 
tional type completions. 


The producing wells that have been 
completed using slim hole techniques 
have comparable production charac- 
teristics to offsetting conventional 
wells. No difficulties have been ex- 
perienced in dewaxing inside the 41/- 
inch casing. 

Selection of 42-inch production 
casing was made in preference to 
either 3%- or 2'-inch tubing be- 
cause: 

@ It provided a larger interval di- 

ameter, eliminating many hazards 
and problems which could occur 


during future workover opera- 
tions, 

@ It was less expensive than 3'/2- 
inch tubing. 

e@ It can accommodate a string of 
2-inch tubing if it is necessary to 
run such a string. 

® Much higher injection rate frac- 
ture treatments can be achieved 
down the larger diameter produc- 
tion casing. 

© It is not necessary to cement the 
production string from total 
depth to surface casing. 


One disadvantage of the 44-inch 
casing is that a more expensive Christ- 
mas tree must be used. A full opening 
4-inch master valve plus a 4-inch tee 
are required to permit the entry of 
swabbing equipment into the well 
bore. If only dewaxing equipment is 
considered, it can be accommodated 
by a full opening 3-inch master valve 
and a 3-inch tee. 


Economics. Complete cost reductions 
possible through slim hole drilling and 
completion methods can be fully 
realized only when small highly port- 
able slim hole drilling rigs are used. 
In the Cynthia area operations, cost 
reductions were confined to those 
achieved through the use of slim hole 
completion techniques. This was be- 
cause large rigs, suitable for conven- 
tional drilling in this area, were modi- 
fied to drill the slim hole wells. On 
the basis of firm quotations, it is 
known that lower footage rates can 
be obtained for small trailer mounted 
drilling rigs. 

Completion costs in the Cynthia 
slim hole operations have been re- 
duced by $10,000, or 37 percent, as 
compared to the conventional type of 
completion. Approximately half this 
reduction was achieved through the 
use of smaller production casing and 
the elimination of tubing. The bal- 
ance was obtained through reductions 
in rig daywork costs, trucking, ce- 
menting, casing equipment, and acid- 
izing costs. Comparative costs for 
average conventional and slim hole 
wells to the same depth are shown 
in Table 3. 


Reduction in total well cost was 
$11,000, or 20 percent of the average 
conventional well cost. It is antici- 
pated that with the use of true slim 
hole drilling rigs and improvement in 
drilling techniques, well costs could 
be reduced by an additional 5 to 10 
percent. —The End 
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FIGURE 1—Accurate estimates of oil reserves of producing this does not insure that a well will decline as predicted. It is 
fields may be determined from this universal chart. Although advisable to compare any evaluation with alternative decline rates. 
the primary assumption of many evaluations is the rate of decline, The universal chart will give good alternative estimates. 


New charts... 


Speed oil property present worth calculations 


Discount factors from graphs used with universal chart 
permit rapid comparison between potential values of a 


well at different decline rates 


By L. F. Ivanhoe proper recognition of their limitations. They never should 
Consulting Geologist-Geophysicist be considered substitutes for detailed evaluations pre- 
Bakersfield, Calif. pared by competent engineers. 


aa ve Two factors always are included in any estimate of the 
[THESE RECENTLY DEVELOPED GRAPHS facilitate calcula- 4 


; hap , present worth of oil reserves or future production. These 
tion of the present worth of oil properties and are espe- 


‘all ful { - Maal sal TI ; factors are: 
cially useful for rapid qualitative evaluations. The graphs gS ; : : ‘ 
Braj 1. The estimated rate of decline of the oil wells. 


were designed for use with a universal chart (Figure 1) oon. ; ; , ‘ , 
2. The interest discount factor for the future income. 


to cbtain appropriate discount factors which permit rapid 
comparisons between the potential values of a well at Oil well decline. All oil wells eventually will decline to 
different decline rates. Such charts should be used with their economic limit when they must be abandoned, al- 
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Rate of decline—the most critical evaluation factor .. . 


though an optimum decline rate (0 percent per year) 
may be achieved temporarily, or even surpassed in flush 
new fields, by regulating production. Even the unre- 
stricted rate of decline may change during the life of the 
well, with a gradual decrease in the rate of decline as 
the well becomes older. 

Studies by the Conservation Committee of California 
Oil Producers show that the average annual decline rate 
for all wells in the state’s 665 oil pools is about 15 percent. 
This includes an average decline rate exceeding 50 per- 
cent per year for new wells, 15 percent for all wells over 
a year old and 10 percent for wells over four years old. 
Decline rates vary greatly between wells and pools and 
rates exceeding percent per year are observed occa- 
sionally. 

Changes in production may be due to causes other 
than natural decline and few wells have a completely 
unrestricted production throughout their lives. Estimating 
future rate of production often is the very essence of an 
evaluation of an oil property and requires a high degree 
of experienced judgment. Sometimes, it is ignored that 
the primary assumption of many oil evaluations is the rate 
of decline, however plausible the assumption may be. The 
selection of a specific decline rate does not insure that 
a well will decline as predicted. It is advisable to com- 
pare any evaluation with both a higher and lower decline 
rate estimate to determine alternatives that would be 
produced by changes in this basic assumption. The uni- 
versal chart shown in Figure 1 will give satisfactory 
approximations for such alternative estimates. The effects 
of alternative assumptions of the decline rate are most 
critical when purchasing royalties or other minor oil 


interests. 


Money discount factors. Discount is an interest factor, 
representing the price paid for the use of money. Money 
due to be received at a future date must be suitably dis- 
counted to find its present worth. The amount of discount 
varies with the length of time until the money is due and 
the interest rate on the money. The formula for comput- 


ine the discount factor is: 


1 
I ] efi; 
where r interest rate 
i interest conversions per year 
n interest conversions during entire period 


Published tables of discount factors for various interest 
rates and compounding periods are available in financial 
books as well as in those pertaining to evaluations of oil 
and mining properties. These tables generally give the 
factors for the present worth of money due at a specific 
future date, or the present worth of money due to be 
received in equal instalments over varying periods. None 

the published tables include any consideration of the 
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FIGURE 2—This chart shows the factors used to determine the 
present value of oil reserves in producing fields. Such reserves 
may be estimated from a universal chart (Figure 1) or other 
methods. The various curves show constant decline rates which 
are uncommon in nature over long periods. However, the effects 
of alternative decline rates on present worth factors is visually 
apparent, and approximate adjustments for a change in the rate 
of decline can be easily estimated within the required limits of 
accuracy for a qualitative evaluation. The present worth of the 
reserves is greatest for those wells with the highest decline rates 
since most of their ultimate production will be recovered within 
a short time interval when money is of high value. On the other 
hand, the lowest present worth factor is for reserves to be re- 
covered at the optimum (0 percent per year) decline, since 
much of this production will be recovered in the distant future 
when money is of low present value. 


Example: What is the present worth (fair market value) of re- 
serves from a well producing 60 BPD, worth $3/bar- 
rel, at 6 percent interest (8 percent), and various de- 
clines ? 

NOTE: (8 percent interest factors shown in parenthesis for 
comparison with 6 percent). Reserves estimated from universal 


chart—3 BPD limit. 


Decline Bbl. Years Factor % Discounted Value of 
Rate Reserves Time 6% (8%) Reserves @ $3/bbl. 
0% 547,500 25** 53.2 (45.0) $874,000 teres 
10% 195,000 28 69.0 (62.5) 404,000 366, O00} 
20% 94,000 14 83.5 (79.0) 235,000 ( 223,000 
30% 59,000 8 89.5 (87.0) 158,000 ( 154,000) 
40% 41,000 6 93.0 (91.5) 114,000 113,000) 
50% 30,000 4 95.5 (94.0) 86,000 85000} 


** Note: 0 percent reserves arbitrarily limited to 25 years. 


(The value of royalty interests is obtained by merely multi- 
plying the discounted value by the appropriate percentage.) 

It is apparent from the above example that the rate of de- 
cline is the most critical factor of the evaluation. The life of the 
field (years) depends upon the decline rate and so does the 
present worth factor. Variations in the interest rate are not 
nearly as important as the basic decline assumption, but the dis- 
count factor is of appreciable significance in most cases. 
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FIGURE 3—This graph shows the factors used to determine the 
present value of oil production due at a specific future date. The 
cumulative present value for a given period of time can be 
obtained by adding the appropriate factors for the time interval. 
It is visually apparent that the rate of decline is critical in de- 
termining the present worth and must always be considered in 
realistic evaluations. The maximum present value of future pro- 
duction is for those wells with the lowest decline rates (0 per- 
cent per year). The future production will drop off rapidly for 
those wells with high declines, with a corresponding decrease 
in the present worth of the future income. 

Example: What is the present worth of income due at future 

dates from an oil well now producing $100 income? 


NOTE: (8 percent interest factors shown in parenthesis for 
comparison with 6 percent). 


Answers: 
Present Worth of Production Due at Future Date @ 6% (87%) 

Decline 

Rate 0 Years 5 Years 10 Years 15 Years 20 Years 

% $100 (100) 75 (68) 56 (46) 42 {95} 31 (22) 
10% 100 (100) 43 (40) 19 (16) 9(7) 4( 3) 
20% 100 (100) 24 (22) 6 ( 5) 1 1) 0 ( 0) 
30% 100 (100) 12 (11) 2(1) 0(0) O00) 
40% 100 (100) 6 ( 5) 0 ( 0) 0 ( 0) 0 0) 
50% 100 (100) 2(2) 0(0) O00) 00) 


Examination of the above example shows why the decline rate 
must be known when purchasing royalties or other oil interests. 
Also, it is apparent why many of the average rules-of-thumb 
(“dollars per barrel per day,” “time to pay out,” etc.) that are 
commonly used to compare oil property prices may be grossly 
misleading if not properly qualified. The period of time re- 
quired to recover invested capital usually is less important than 
the value of the income to be received after such payout. 


This chart also shows the relatively low present value of oil 
that is to be recovered in the distant future, even under the opti- 
mum decline rates. This suggests that the discounted value of 
money may be one of the principal factors that constantly re- 
strict national oil reserves to about 15 years supply. 





decline rates of oil wells or other possible variations in the 
rates of income due over a period of time. It is customary 
for engineers to multiply the estimated income for each 
future year by the appropriate discount factor for a 
selected interest rate, and then obtain the total present 
worth of an oil property by adding up the results. This 
procedure is slow and not adaptable to rapid checking of 
the present worth of reserves when considering alternative 
well decline rates. 

Figures 2 and 3 were developed for use with the uni- 
versal chart shown in Figure 1. They may be used to 
obtain appropriate discount factors which permit rapid 
present worth evaluations. The curves show factors for 
the present worth of money discounted at 6 percent, in- 
terest compounded annually and are combined with oil 
well production at various well decline rates. Similar 
charts also can be calculated for other interest rates and 
compounding periods, with the aid of published discount 
tables. Six percent was selected as an average interest 
rate and is accurate enough for most evaluations. Greater 
refinements in the interest rate are rarely necessary since 
this is the least critical of the many factors (decline rates, 
prices, costs, taxes, etc.) assumed in any evaluation. 

Considerations of decline rates and interest on money 
often will not be as critical to an oil deal as the respective 
parties’ oil needs, tax positions and speculations on future 
prices, costs, production techniques, exploration prospects, 
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etc. However, mere recognition of the qualitative effects 
of variations in the well decline rates and need to dis- 
count future income will enable some people to approach 
oil property evaluations in a more realistic manner. 


—The End 
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Drilling costs cut by... 


Air drilling operations 


in Kentucky 


Influx of 200 barrels of water per hour did not 
impede United Fuel Gas Company air drilling 


operations 


By John Henning, Engineer, and George Thomas, Geologist, 


United Fuel Gas Company 
Charleston, W. Va. 

Unirep Fuet Gas Company is 
using air in its drilling operations in 
Kentucky for the first time. While 
air drilling has proven its merit in 
many localities, United Fuel has never 
participated—until recently—in this 
method of drilling. Delta Drilling 
Company and Pace-Bower Construc- 
tion Company have been establishing 
themselves as leaders in air drilling in 
West Virginia and Pennsylvania. 

United Fuel Gas Company has 
achieved the following results in its 
air drilling operation in Kentucky and 
vicinity : 

@ Influx of formation fluids in ex- 
cess of 200 barrels per hour can be 
handled while drilling with air. 

® Mud drilling CANNOT compare 
with air as the drilling fluid medium. 

® Complete cooperation between 
operational departments and drilling 
contractor is a must for maintaining 
efficient drilling programs. 

e Air drilling operations must be 
properly planned and supervised. 

© If ample compressors and equip- 
ment are available, staging is not 
necessary to clean the hole of fluid 
influxed during trips with air drilling. 

Cable tools are the primary method 
of drilling in this area. However, with 
the ever rising drilling costs and 
deeper testing, rotary and air drilling 
programs were instigated. 

Therefore, United Fuel assigned 
the authors to work closely with a 
rotary drilling engineer. 


Rotary-air operation. United Fuel 
Gas Company wildcat well S. B. 
Williams +8613-T, located in Breath- 
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itt County, Kentucky, was spudded by 
Moran Drilling Company of Wichita 
Falls, Texas, August 14, 1958. A 
spudder was used to drill and set 40 
feet of 1334-inch surface casing. This 
was necessary to seal off surface water 
preparatory to air drilling. The plans 
were to drill with air until water was 
encountered in sufficient quantity and 
depth to necessitate “mudding up.” 


Equipment for air operations 

1. Two air compressors rated @ 
1,000 cubic feet per minute each @ 
150 psi. 

2. One booster air compressor rated 
@ 2,000 cfm @ 400 psi. 


3. One 5%-inch by 24-inch by 
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FIGURE 1—Here is a map showing the 
area where United Fuel Gas Company is 
actively engaged in air drilling operation. 


5-inch steam injection pump. 

4. A set of differential recording 
meters. 

5. Two 100-barrel foam tanks. 


Drilling procedure. A 12'%-inch 
hole was drilled beneath the surface 
casing. Water of approximately 7 bar- 
rels per hour was encountered just 
below the surface pipe. A foaming 
solution consisting of 14 gallons of 
foam per 100 barrels of water and 2 
pounds per barrel of lime was injected 
at a rate of 6 gallons per minute. 

The formation fluid influx of 7 bar- 
rels per hour was fairly constant down 
to 750 feet. At 750 feet this rate in- 
creased to approximately 35-40 bar- 
rels per hour. The first trip was made 
at 748 feet and the hole filled up with 
formation water to approximately 30 
feet of the surface, in approximately 
1% hours. It was necessary at this 
point to increase the injection rate of 
foaming agent to 12-15 gpm. It took 
approximately 130 pounds surface 
pressure to unload the hole in a single 
stage operation. 

After returning to bottom, drilling 
was again resumed with no difficulty. 
Two subsequent bits were used and 
at 1,688 feet another trip was made. 
For precautionary measures, after 
every trip the pH of the mud was 
taken at the flow line to prevent drill 
pipe corrosion. As long as this figure 
remained at 8.5 or greater, corrosion 
possibilities were minimized. 

The first point of difficulty of un- 
loading the hole was encountered 
when returning to bottom at 1,688 
feet. Rather than pressure up and 
unload in one stage, which was felt 
possible with high continuous air 
pressure, it was decided to stage the 
unloading operation at depths of 900 
feet, 1,200 feet and 1,684 feet. This 
operation will be discussed in detail 
later. These points were used because 
of a time factor of the fill-up in the 
hole estimated at approximately 800 
feet in 15 minutes (400 barrels an 
hour). 

After the hole was staged dry, drill- 
ing was continued to a depth of 2,553 
feet. Injection of the foaming solution 
was increased to 25-35 gallons per 
minute at 2,000 feet and was main- 
tained at this rate to 2,553 feet. 

At 2,553 feet, 95¢-inch interme- 
diate casing was set. 


Casing operation. The running of 
this casing was unique to air drilling 
operations. Two days prior to reach- 
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FIGURE 3—Here is shown a step-by-step recording of the procedure while unloading 


the hole in a three-stage operation. 


ing the casing point, 250 barrels of 
salt water was recovered from the for- 
mation. This salt water, clay, and 
starch mud was mixed and allowed 
to set until the yield of the starch and 
clay was at a maximum. The proper- 
ties of the mud were: 2.2 water loss, 
10 viscosity, and 10 pounds per gallon 
mud weight. 


The operator felt that by ¢ irculating 
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mud the cementing of the pipe would 
be more successful. From past experi- 
ence, an zone of brown shale 
and laminated 1,.000- 
1,900 feet normally thiefs large quan- 
tities of mud. However, by preparing 
the mud and using the following pro- 
cedure no difficulties were experi- 
enced. 


open 


lime between 


Prior to running the casing, the hole 


was blown until the cuttings at the 


line was at a minimum. 
While running the pipe, the hole kept 
filling up with formation water re- 
sembline a mudded hole. The pipe 
was run to within 8 feet of bottom. 


“blooey” 


hitting an obstruction or bridge at 
this point. However, while pumping 
in 250 barrels of the prepared mud, 
the bridge, located 8 feet above bot- 
tom, was washed out and the pipe 
was lowered to the total depth of 
2,553 feet. The mud was followed 
with 250 sacks of portland cement (2 
percent gel) and 150 sacks of gilson- 
ite. The cement slurry was 12 ppg. 
This was followed with 200 sacks of 
neat cement, slurry weight of 15.5 ppg. 
and water. Forty to 50 sacks of ce- 
ment were circulated to the surface; 
no “thiefing’” conditions were present. 

Success of this operation hinged 
primarily on the careful preparation 
of mud used to seal off the expected 
thief zone. 


Drilling operation resumed. After 
waiting 24 hours on the cement, the 
hole was unloaded by stages, 1,200- 
1,700-2,500 feet. The cement plug 
(160 feet) was air drilled. A foam- 
ing solution was added to the system 
at an injection rate of 10 to 12 gal- 
lons per minute while drilling the 
cement plug down to the float shoe. 
The flushed with 40 


gallons of foaming agent to be sure 


hole was then 
the hole was dry while drilling the 
float shoe. The addition of foaming 
agent was discontinued after drilling 
the shoe. The hole was blown for 30 
feet 
drilled. This procedure was repeated, 
making a total of 4 feet in 2% hours. 


minutes, after which two was 


The hole started dusting and, within 
3 hours, was completely dry. 

From this depth down to 4,848 feet, 
an 834-inch hole was drilled. At 
4,848 feet, a sulfur water and gas flow 
was encountered, which necessitated 
the discontinuation of air drilling and 
using salt water as the drilling fluid. 
It was felt that air drilling could have 
continued if a means of disposing this 
sulfur water was possible. Salt water 
was used as the drilling fluid to a 
depth of 6,744 feet at which depth it 
was necessary to change to mud. This 
means of drilling was used to the total 
depth of 11,130 feet. 


Operation while unloading hole. 
United Fuel utilized charts to record 
their operations while unloading the 
hole prior to air drilling. Figure 2 
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FIGURE 4—A lithological column is shown of two wells that were drilled by 


United Fuel Gas Company in Northern Kentucky. 
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FIGURE 5—A schematic diagram of the 
air compressors that were rigged up while 
drilling United Fuel Gas Company well 
8613-T. 


shows the drilling operation while the 
hole was being unloaded and after the 
hole had been blown dry for air drill- 
ing. Figure 3 is a section of this chart 
showing the unloading operation. This 
figure will be described in detail, 
showing the importance of knowing 
the unloading conditions while actu- 
ally undergoing such an operation. 

The purpose of recording devices 
of this nature is to properly ascertain 
when movement of fluid is occurring. 
The colored lines illustrate the actual 
surface pressure while the black lines 
indicate when a movement of air is 
taking place. The compressor pressure 
readings will fluctuate and will be 
greatest during the unloading cycle. 
As movement occurs, this pressure 
will decrease and the differential read- 
ings will increase. After unloading, a 
stabilized condition will exist as shown 
in Figure 3. 

At 1,684 feet—at approximately 
3:10 PM—the hole could not be un- 
loaded in a single stage. The differ- 
ential pressure registered zero while 
the surface pressure was 430 psi 
(Point A and B). Consequently, it 
was necessary to unload the hole by 
stages. Pipe was pulled out of the hole 
to 900 feet, and unloading was ac- 





FIGURE 6—The air compressors can be 
seen while in operation during the air 
drilling operation. Three compressors were 
on location, 2 rated at 1000 cfm @ 150 
psi and the third at 2000 cfm @ 400 psi. 
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Drilling Comparison 





























Well 8377-T (Mud) if Well 8613-T (Air) 7 
Hole | | Penetration | || Hole | | _ [Penetration] = 
Formation || Size | Depth |Footage | Hours | Bits | Rate {Ft /Bit|| Size} Depth _| Footage | Hours [Bits | Rate | Ft./Bit 
Pennsylvanian! 8 ¥% 380-1853) 1473 | 280 | 34 5.3 4) || 12 “a | 404- 860 | 456 | 36 Ye | ive, 12.5 340 
Mississippian |8%/1853-2525/ 668 98; 8) 6.6 83 | 12 Ya | 860-1600 | 740 14 2 | 53.0 370 
Percent Comparison (%) 
I Well 8377-T (Mud) Well 8613-T (Air) 
I | | Penetration| Penetration 
Formation Depth Footage Rate Ft./Bit Depth _|Footage Rate —/Ft./Bit | 
Pennsylvanian | 380-1853) 1473 | 100 | 100 || 404-860 | 456 216 | 832 
Mississippian || 1853-2525) 668 | 100 100 || 860-1600 | 740 so3. | 444 

















FIGURE 7—A comparison in drilling rates is shown of United 
Fuel Gas Companies wells 8377-T and 8613-T. Well 8377-T 


complished at approximately 4:15 
PM, differential pressure reached 70 
inches while the pressure was recorded 
at 430 psi (Points D and E 

The drill pipe then was 
1.200 feet, and unloading 
were resumed. The differential hand 
moved out to Point E 
which indicated a movement of fluid 


lowered to 
operations 
100 inches 
was occurring. The pressure was re- 
corded at 300 psi (Point F). The hole 
unloaded at this depth at approxi- 
mately 4:50 PM. 

After being assured the hole was 
cleaned of fluid to this depth, the pipe 
was lowered to 1,684 feet and unload- 
ing operations were resumed. At 
approximately 5 PM, the differential 
black hand recorded 70 inches (Point 
G) the in- 
creased to 430 psi (Point H), an indi- 
cation that unloading of the hole was 
taking place. After the hole was com- 
pletely unloaded, pressure 
dropped to 110-130 psi (Point I) 
while differential pressure increased to 
100 inches (Point J). The hole was 


now dry and drilling with air was 


while surface pressure 


surface 


resumed. 

Answer to efficient operations, 
whether unloading in stages or from 
total depth, is to maintain close ob- 
servation of the surface pressure. If 
the add 
agents until the differential hand be- 
gins to move. This indicates that the 
fluid is moving. It is sometimes neces- 


pressure increases, foaming 


sary if a large head of water is lifted 
to start the movement of fluid with 
the rig pump utilizing water. 

As the 
decrease to the mound operating 
range, the injection of water should 
cease and foaming solution should be 


surface pressure Starts to 


added for normal use while drilling. 
When pressure fluctuations are the 
greatest, the hole will unload in the 
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cisive 


heads of When this occurs, 


there is little air discharging at the 


water, 


vent line. This could readily result in 
large quantities of cuttings accumulat- 
ing in the hole with a zero velocity 
existing. The then in- 
crease until the foaming agent hits 


pressure will 


the bridge and disperses the cuttings. 
This condition may be reflected at the 
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was a mud drilled well while 8613-T was air drilled. A de. 
improvement 


was observed in the air drilled hole. 


surface by observing the torque char- 
acteristics of the rotary table. 


Drilling performance. Figure 4 
the lithology encountered in 
the enclosed captioned well (drilled 
with air) and the well 8377-T (drilled 
which was used 


shows 


with air and mud 
as a comparison well. 

Although the specific geological in- 
tervals varied in the extent of depth 
and thickness, it is felt that a fairly 
good correlation was feasible. 

A comparison of the drilling rates 
while drilling through the Pennsyl- 
vanian and Mississippian formations is 
shown in Figure 7. A valid comparison 
of these two wells might be obscured 
because of the difference in the two 
drilling programs. However, a rela- 
tive comparison was felt justifiable. 

In well 8613-T (air) a total of 
456 feet of Pennsylvanian formation 
was penetrated while drilling a 12%4- 
inch hole. This interval was compared 
to 1,473 feet of 834-inch hole in well 
8377-T (mud). Normally, because of 
the difference in hole sizes a_ better 
drilling performance should have been 
realized in the well 8377-T. However, 
because air was used as the circulation 
medium in well 8613-T an improve- 
ment of 216 percent was observed in 
the penetration rate and 832 percent 
in the footage obtained per bit. 

The Mississippian formation was 
also compared. in the same above 
manner. A total of 740 feet of Mis 
sissippian formation was compared in 
the well 8613-T with 668 feet in the 
well 8377-T. A decisive improvement 
was observed in the air drilled hole 
the mud hole. Well 8613-T 
showed an improvement of 803 per- 
cent in the penetration rate and a 444 
percent improvement in footage ob- 


tained per bit. —The End 


versus 


WORLD OIL APRIL 1959 








eee 








Al 


APRIL 1959 


: : a Or positive fracturing 


BEAR GUN 


116 Barrels Per Day From A “Dry Hole” 


Here’s typical results one Oklahoma operator 
got with the Welex Bear Gun after cleaning 
out an abandoned well, previously perforated 
unsuccessfully with bullets. Fracturing with 
two shots from the Bear Gun turned the “dry 
hole” into a 116 barrels per day producer. 


This is just one of hundreds of wells which 
have been fractured successfully by the Welex 
Bear Gun—often after other types of fractur- 
ing fail. 


Utilizing the projectile-type method of frac- 
turing, the Welex Bear Gun propels its mis- 


WORLD OL 


sile at about 4,000 feet per second ‘straight 
down the hole. At the desired depth a deflector 
turns the projectile 90 degrees into the forma- 
tion. The missile penetrates the casing, without 
casing damage, and drives several feet through 
the cement deep into the formation, resulting 
in extensive and positive fracturing and fissur- 
ing every time. 


Developed by Welex, the company that orig- 
inated jet perforating, the Bear Gun is the 
solution to your production problem in any 
formation. For more information, contact 
your Welex representative. 


General Offices: 1400 East Berry, Fort Worth, Texas 
Division offices in Denver, Houston, la Habra, 
Midland, New Orleans, Tulsa and Wichita. 
District offices in every major oil center. Subsidiaries 
in Canada, Peru and Venezuela. 


For more data on advertised products, use Readers’ Service Cards, last page. 










































































FIGURE 49—Piston displacement is greater than the compression of mud during the pressure build-up in the cylinder. 


PART 9: MUD PUMP VOLUMETRIC EFFICIENCY 





Know your mud pump—it can save you money 


Increased mud pump volumetric efficiency will decrease 
drilling costs and improve drilling operations 


By Samuel L. Collier, Research Engineer 
Mission Manufacturing Company, Houston 


HicH volumetric effi- 
ciency is one of the most direct 
methods of obtaining 


formance. It is 


MUD PUMP 


high rig per- 
also important to 
know the actual values of the effi- 
ciency in order to set up the desired 
circulation rate. The over-all drilling 
performance can be improved by 
understanding the factors which re- 
duce volumetric efficiency and also 
be knowing the steps that can be 
taken to improve it. 


What is volumetric efficiency? 
Volumetric efficiency is the ratio of 
the quantity of liquid pumped to the 
displacement of the pump. This dis- 
placement of the pump is obtained 
from the liner bore area and stroke 
under no load. While under pressure, 
the stroke may be slightly shorter and 
a reduction in displace volume would 
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result. However, this is generally con- 
sidered as one of the loss factors be- 
cause of the difficulty of measuring 
the stroke under dynamic loading. 

The quantity of liquid pumped is 
less than the displacement for the 
following reasons: 

© Compressibility of fluid 

® Leakage 

@ Gas entrainment 

@ Slippage 

® Poor filling 


Compressibility. Compressibility of 
the fluid should be thoroughly under- 
stood in order to evaluate the effect 
of large clearance volumes in a par- 
ticular unit. Also, this understanding 
should clarify the term efficiency. 
The compressibility of mud appears 
to be approximated by water. It is a 
volume for 


0.3 percent decrease in 


each 1,000 psi rise in pressure at 150° 
F. This small loss can easily be neg- 
lected at low pressure but should not 
be ignored with the higher pressure 
units now in operation. 

In defining the pumped volume, 
the pressure was not mentioned. Ac- 
tually volumetric efficiency can be 
based on the volume pushed out of 
the cylinder and into the high pres- 
sure line. In this case the volume of 
fluid filling the pump as the alert of 
the stroke would be subjected to a 
loss of volume due to compressibility. 
This might be the desirable 
calculation if the fluid is actually used 
at high pressure as is in the case of 
some fracturing operations. In drill- 
ing, the fluid is gradually permitted 
to expand to atmospheric pressure 
which, in part, will regain a portion 
of the compressed volume. However, 


most 
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a good portion of the compressibility 
loss remains because of the liquid 
trapped in the clearance volume of 
the pump. This loss will be higher if 
a piece of equipment has an un- 
necessarily large clearance volume. 
Because of this, even if all other losses 
volu- 


were eliminated, 100 


metric efficiency 


percent 
could not be ob- 
tained in a mud pump. 

Several tests were conducted in a 
typical 5Y2-inch x 16-inch mud pump 
with an average displaced volume of 
340 cubic inches. The fluid chamber 
which has a 


volume in this pump, 


low clearance design, 1s 435 cubic 
inches. Operating at 2,000 psi pres- 
sure and if clearance volume was zero, 
we will force 338 (340 cubic inches 
less 0.3 percent per 1,000 psi times 
9.000 psi equal 0.6 percent or 2.04) 
cubic inches through the discharge 
valve. This will expand to 340 cubic 
inches of liquid as the pressure drops 
through the well. Thus, the movement 
of the piston to produce this com- 
pressibility is not lost. 

However, before the valve opened, 
the liquid in the actual clearance 
volume was compressed from 435 
$52.4 


his loss is absorbed through expan- 


cubic inches to cubic inches. 
sion in the pump on the next suction 
stroke rather 


The perfect 


than in the line. 
assuming no leakage 
or slippage) flow through the dis- 


charge valve would be 335.4 cubic 


inches of 2,000 psi fluid. It was neces- 
sary to displace an additional 4.6 


cubic inches in order to result in a 
volumetric efficiency of (335.4 
340 100) 98.4 percent. Since 2 


cubic inches expand through the well, 
the volumetric efficiency is (337.4 

340 100) or 99.2 percent. This is 
the maximum volumetric efficiency 
that this pump could maintain at this 
above pressure. If the pump was op- 
erated at 5,000 psi (assuming a loss 
of 39 percent per 1,000 pound dis- 
the 
amount to approximately 2 percent. 


charge pressure loss would 
This pump has a fairly small clear- 
ance volume (128 percent of average 
displacement). 
The effect of 


volume can easily be estimated by 


greater clearance 
multiplying the ratio of clearance 
volume to displace volume by 0.3 per- 
cent per 1,000 psi (1.28 
cent). In considering a pump of 680 
cubic inches clearance and 
3440 cubic inches displacement, this 


0.3 per- 
volume 


ratio would be 2.0. The loss in vol- 
umetric efficiency would be 0.6 per- 
APRIL 
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cent per 1,000 psi or 3 percent at 
5,000 psi. The effect of clearance 
volume on volumetric efficiency can 
be neglected except where fairly high 
pressures are involved. 

Figure 49 is an oscillograph record 
showing the pressure rise in the cyl- 
inder of the 54-inch x 16-inch test 
pump using 9.3 pounds per gallon 
mud. This shows the piston moving 
from an approximate crank angle of 
20 to 30 degrees during the pressure 
rise. This is 2.7 percent of the stroke 
and is slightly larger than the com- 
pression that takes place in the liquid. 
This condition is present because of 
the minute leakage, deformation, and 
breathing that takes place under a 
load. The material of which the pump 
is constructed is very rigid, however, 
deflection may be very high because 
of its structural shape. The head 
breathes considerably and liner move- 
ment may be excessive. Liners should 
be installed with the latest rigid pack- 
this De- 
pending on the liner size, a move- 


ing to prevent movement. 


ment of as little as 14-inch will cause 
a 1 percent loss in efficiency, how- 
ever, soft packing has been reported 
as the cause for moving liners as 
much as 14-inch which would increase 
the loss of efficiency. 


Field test of volumetric efficiency. 
Volumetric efficiency can be tested 
with a minimum of equipment in the 
field. As discussed later in this article, 


the changes in efficiency with speed 
and pressure are relatively small. 
Therefore, it is not necessary to make 
a test exactly at the drilling operat- 
ing speed and pressure to determine 
how well the pump is performing. 

Good data can be taken by closing 
the line to the well and pumping 
through a fixed choke into a tank. 
The number of pump strokes and 
tank volume must be recorded ac- 
curately. A test of 200 strokes into 
a tank that is stiff enough to hold 
the mud with less than 44-inch bow- 
ing of the sides should give useable 
results. Starting with the tank empty 
(or an exact measure of the quiet 
liquid level), run the pump up to the 
desired operating speed and pump 
about 200 strokes into the tank. Then 
shut the pump down counting all of 
the strokes until it stops. Measure the 
liquid level after the surface becomes 
quiet. Locating the discharge of the 
choke below the liquid will control 
the loss of mud by splashing during 
the test. An extra target plate should 
be used to protect the tank bottom 
from the high pressure blast. See Fig- 
ure 50. A test such as this permits 
the compressed mud to expand back 
to atmospheric pressure as it normally 
does in drilling. These results should 
be used rather than the present ac- 
cepted 90 percent figure. 


Typical volumetric efficiency. Vol- 
umetric tests have been run on a wide 





FIGURE 50—Here is shown an extra target plate to protect the tank bottom from high 
pressure blasts. 
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FIGURE 51—Here is shown the standard 
volumetric efficiency operation of a 5}/2- 
inch x 16-inch mud pump. 


variety of conditions. The efficiencies 
of these tests using a 5'4-inch x 16- 
inch mud pump are shown in Figure 
51. In these tests all of the fluid end 
parts such as liners, pistons, rods, 
packing and valves were in excellent 
condition. Figure 52 is an example 
of the oscillographic recording of 
these The running 
with good suction conditions and no 


tests. pump was 


evidence of air or gas entrainment 
was present. All of the efficiencies are 
above 92 percent which represents re- 
sults that can be expected from a 
good installation. In Figure 52, 
have been drawn through points of 


curves 


the same efficiency. This is called an 
iso-efficiency curve. This shows a 
tendence for efficiency to decrease 
with an pressure at all 
speeds. The drop in efficiency in this 
test series was about 2 percent from 
600 psi to 1,200 psi. It is possible that 
a certain amount of leakage has oc- 
curred, thus, the change is greater 
than one accounted for by compres- 
sibility. 


increase in 


The change in efficiency with speed 
is not so definite. Since a larger quan- 
tity of mud is pumped in a given 
time at high speed, we expect the 
effect of leakage to decrease. This 
appears to be counteracted by other 
factors so that the lowest efficiencies 
occur at about 50 spm and higher 
efficiencies are obtained at either 
higher or lower speeds. The test run 
on this pump using high pressure 
valves gave slightly higher efficiencies 
than when tested with ordinary 
valves. Causes of low efficiency. Vol- 
umetric efficiency is not always as 
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high as the values obtained above. 
Very low efficiency is mainly a result 
of wear, gas and poor operating con- 


ditions. 


Effect of wear. In order to study 
the effect of 


were 


wear, a set of valves 


selected from a large number 
used in numerous field tests. The ones 
selected for the tests were considered 
to be in a condition so poor that no 
one would expect to obtain additional 
service from them. However, although 
these parts were considerably worn, 
they did not have any wash cuts or 
sealing member failures. The results 
of these tests gave practically identi- 
cal results to that shown in Figure 
51. Efficiency is very high until actual 
failure of the sealing members takes 
place. This test indicated that volu- 
metric efficiency is not likely to drop 
more than 2 percent during the wear- 
ing period. 

Tests run with the seal rings com- 
pletely removed from the high pres- 
sure valve simulated probably the 
worst condition conceivable for a mud 
pump. The metal to metal seal takes 
place under these conditions, but the 
presence of sand and other matter is 
likely to prevent full closure of the 
valves. When all eight valves in the 
pump are operating in this manner, 
the volumetric efficiency loss was sur- 
prising. Test results as shown in Fig- 
ure 53 ranged from 73 to 77 percent. 
Tests were run over a pressure range 


of 1,500 to 1,900 psi and at speeds 
varying from 40 spm to 60 spm. This 
indicates an average leakage of about 
2 percent on each valve pot. Since 
this is such a small percentage, it js 
easy to see that it would be difficult 
to observe failure of this type by 
crude volumetric measurements. This 
high loss does not usually occur in 
pumps with metal to metal seals, 
when the pressure is generally low, 
or when clean liquid is being pumped, 

The wear of the liner may show 
an apparent increase in efficiency. As 
the liner wears, the pump displace- 
ment will increase. For example, one- 
sixteenth wear in a 6-inch liner will 
increase displacement by about 2 per- 
cent. This will result in a higher effi- 
ciency than the new parts if wear has 
not progressed to the point where 
leakage develops. 

The actual leakage appears to be 
Many 
the chamber under pressure showed 
no leakage. Fluid slippage, which is 
the resultant of continual wear, may 
result because of poor valve closing. 
This permits mud to flow back into 
the suction line through the suction 
valves or back into the pump from 
the discharge line through the dis- 
charge valves. 

A usual piston test also showed 
zero leakage. Two pistons were 


nearly zero. valves tested in 


mounted face to face, and mud was 
pumped into the space between pis- 
tons from the other side of the duplex 


Crank Angle 


360° 
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FIGURE 52—The crank angle is even while recording the volumetric efficiency. However, 


the pressure levels out by the ninth stroke. 
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pump. Another pump was used to 
pump fluid through a hole in the rod. 
The pump head was then removed 
and the piston was observed at varing 
speeds and pressures. No apparent 
leakage occurred. The metal surfaces 
were squeezed dry and additional mud 
had to be used for cooling and lubri- 
cation. 


Effect of gas. Volumetric efficiency 
decreases when the mud contains gas 
or air in free bubbles or in solution. 

Gaseous material in solution tends 
to break out of solution when a re- 
duction in pressure takes place as the 
mud is sucked into the pump. A large 
portion of this gas is driven back into 
the solution by the rise in suction 
pressure that takes place toward the 
end of the stroke. 

The entrained gases or air are a 
much more serious problem than dis- 
solved gases. These can constitute a 
higher percentage of the mud volume 
entering the pump. For example, con- 
sider that the mud on a rig contained 
15 percent nitrogen, a cylinder con- 
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tained 15 percent nitrogen and the 
volumetric efficiency was approxi- 
mately 15 percent low. If the gas is 
not dispersed sufficiently, it may col- 
lect in the cylinder and would result 
in greater effect. Much of the prob- 
lem can be corrected by the use of 
a good degasing device. Another 
method for handling gaseous mud 
was discussed in detail in Article 4. 
This consists of the use of a centrif- 
ugal pump near the suction end of 
the suction line. The volumetric effi- 
ciency of a centrifugal pump is un- 
important because of the difference 
in design. Thus, a pump of this type 
can be installed at this point in the 
suction line to raise the pressure in 
the remainder of the line leading to 
the suction side of the mud pump. 
The increase in pressure will reduce 
the size in volume percent of the 
bubbles. In addition the gas will be 
under pressure for a short time and 
will permit additional gas to go into 
the solution. 


Effect of poor operation. Poo 
suction conditions may result in in- 
complete priming of the pump and a 
loss in pumped quantity. This is cor- 
rected by using a flooded suction and 
by completely filling the pump with 
fluid before starting. After working on 
the fluid end of the mud pump each 
valve should be lifted prior to replac- 
ing the pot covers in order to permit 
the air below to escape and to allow 
complete fill up of mud. 

In order to obtain good suction 
conditions under various operating 
conditions, reference should be made 
to the detailed discussion in Article 2. 
(Wortp Or, August, 1958) 

Discharge dampeners, hydraulic 
knock in the suction and valve size 
have little or no influence on volu- 
metric efficiency. Therefore, these 
items can usually be neglected when 
low volumetric efficiency is a prob- 
lem. A complete series of tests such 
as that shown in Figure’51 were run 
with and without a discharge pulsa- 
tion dampener in operation. Test re- 
sults did not differ by as much as 1 
percent, 

Previous explanations in this series 
on hydraulic knocking revealed that 
the knock occurs when the cylinder 
has become filled with fluid. Thus, the 
efficiency should not drop and was 
evident from actual case tests. 

For experimental purposes, a series 
of tests of small valves was made in 
a 54-inch x 14-inch pump. The vol- 


Pressure ~P* 


2000 r , . , 7 . 7 — 





btheine Per ents 

FIGURE 53—The valve sealing elements 
have been removed and the leakage is high 
because sand or some foreign matter pre- 
vents full valve closure. While recording the 
volumetric efficiency, the crank angle is 
even, full speed is not attained until the sec- 
ond stroke, and the pressure does not level 
out until the ninth stroke. 


umetric efficiency obtained with this 
pump with the design valves (API-7) 
gave results similar to those presented 
in Figure 51. The small valves are of 
the same general design but would 
normally be approxi- 
mately API-5. The throat area is 55 
percent lower. The pump was tested 
at the same strokes and pressures as 
the previous 5% x 16-inch pump 
tests. The efficiencies obtained were 
all within one percent of the values 
obtained with the larger diameter 


considered 


parts. 

Valve design cannot be disregarded 
with respect to volumetric efficiency. 
The valves described above are all 
high efficiency type. Various changes 
in design resulted in several percent 
drop in volumetric efficiency. 

The main difficulties that result in 
low volumetric efficiency are: 

® Gas 

® Poor suction conditions 

® Part failure 

Each of these problems can easily 
be corrected. An improvement in vol- 
umetric efficiency immediately in- 
creases the pressure and volume avail- 
able for drilling. The 10 to 15 percent 
improvement that can usually be 
gained by correction of these main 
problems is a 10 to 15 percent in- 
crease in hydraulic horsepower. This 
will usually pay the expense of the 
correction in a short time by reduc- 
ing drilling costs. 

TO BE CONTINUED 
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Correct procedures for . . 


Field sampling gas 


Use of proper field techniques improves quality 


of samples 


By Norman E. Watson 
Panhandle Eastern Pipe Line Co. 


Liberal, Kan. 


SINCE NO analysis has greater ac- 
curacy than that of the sample from 
which it is made, results of analytical 
tests on natural gas depend on the 
care with which the sample is ob- 


tained and transported. Tests run on 
poorly gathered samples are worthless, 
but knowing the purpose for which 
samples are to be used and the con- 
ditions under which they must be 


This hookup is recommended when sam- 
pling pure hydrocarbon gases in pressure 
containers and where condensation is not a 


problem... 


Pressure Gage 





Sampling 
Valve 


Valve A 





Source 
Of Gas 





Container 


Sample 








Valve B 


Vent 


FIGURE 1 
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secured will tend to eliminate errors. 

Since conditions vary widely, spe- 
cial precautions are necessary when 
obtaining samples since some natural 
gases Contain condensable constitu- 
ents; others, appreciable quantities of 
constituents which may react with 
ordinary materials such as iron, steel. 
copper, brass and rubber. These re- 
quire particular sampling techniques. 


General rules. Contamination of the 
sample means inaccurate test results: 
only clean, dry containers should be 
used. Pressure containers may be 
flushed with steam, with any fusible 
type safety devices removed before- 
hand. 

Containers for samples to be trans- 
ported by common carrier must com- 
ply with Interstate Commerce Com- 
mission regulations regarding labeling, 
construction and testing. 

Pressure containers should be tested 
regularly. They also should be rated 
well above the source pressure. 

No sample should be taken unless 
the well production or pipe line flow 
is fairly steady and normal. A well 
should have been producing long 
enough to assure a representative 
sample. Care should be taken that no 
dead space exists between the sample 
tap and the gas stream. 

Samples should be stored so that 
condensation does not occur; and 
when suspected, the container should 
be heated to vaporize condensate be- 
fore using. 

Minimize fire hazards in all sam- 
pling operations. All containers should 
be tested for leaks after obtaining 
samples, and stored where leaks will 
not create a potential fire hazard. 

Tag each sample immediately, not- 
ing the sample point, date and time, 
pressure and temperature of the 
source, rate of flow, pressure of sam- 
ple, information desired from the 
analysis and the name of the person 
taking the sample. 


Sampling gas by displacement. 
Completely fill a clean glass or metal 
container of ample size with clean 
fresh water (the water should be at 
the same temperature as the source 
being sampled), and cork tightly. In- 
vert the container in a tub of water 
so the opening is below water level, 
then remove the cork. Insert the end 
of the sampling tube into the open 
end of the bottle and allow gas to 
displace the water. Stopper tightly 
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(rubber stoppers should not be used), 
remove the container from the tub, 
wire or clamp stopper securely in 
place and seal with hot paraffin or 
sealing wax. Properly identify the 
sample in the container. 

Gases containing water soluble con- 
stituents (hydrogen sulfide, carbon 
dioxide, etc.) cannot be collected by 
water displacement without altering 
the sample. Such samples should be 
collected in a clean, dry, glass bottle 
by extending the free end of the sam- 
pling tube to the bottom of the bottle 
and letting the gas flow briskly for 
15 minutes or longer. (If the gas is 
lighter than air, turn the bottle up- 
side down.) After the gas has dis- 
placed the air, the bottle should be 
stoppered and sealed. 


Sampling pure hydrocarbon 
gases. Where condensation is not a 
problem, a container is connected to 
the source as shown in Figure 1. 
(Container should have a pressure 
rating greater that that of the source. ) 
Open the sampling valve, inlet valve 
A and outlet valve B, and allow the 
container to purge for at least five 
minutes to displace any air or foreign 
gas. Close valve B. When the pressure 
gage shows desired pressure, close 
valve A. Close the remaining valves, 
disconnect the container, attach the 
proper tag, and check the container 
for leaks. 


Sampling condensing or wet 
gases. Because wet gases have a 
higher percentage of hexanes and 
heavier constituents, every precaution 
must be taken to prevent partial 
condensation of the sample. Should 
condensation occur between the 
source and the container, the sample 
would be deficient in heavier constit- 
uents. If condensation occurred in the 
container, the sample would show an 
excess of heavier constituents. In 
either case, the sample would not re- 
flect the source accurately. 

The temperatures of sample line 
and container should be as high or 
higher than that of the source. Again, 
the container should be rated at a 
pressure greater than that of the 
source. The container is connected as 
in Figure 1, Open wide the sampling 
valve and container valve A and con- 
trol purging by valve B, maintaining 
the same pressure on the container as 
is present at the source. Condensation 
through expansion cooling will occur 
at the vent and not affect the sample. 
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Here is low pressure sampling hookup which is used when 
dealing with condensing or wet gases... 
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FIGURE 2 


Do not take samples at pressures 
lower than those of the source unless 
tests of both low pressure and actual 
pressure samples have proved to be 
the same. 

Figure 2 shows a low pressure, sam- 
pling hookup which allows use of 
containers with low pressure ratings. 
Connect the container and open the 
sampling valve and valve C. Adjust 
valve C so the pressure gage registers 
pressure that is no greater than the 
working pressure of the container. Be 
sure the temperature between the 
sampling valve and valve C does not 
drop low enough to cause condensa- 
tion. 

Open valve A wide and control the 
purging with valve B, maintaining 
approximately the same pressure as 
that between the sampling valve and 
valve C. After purging for at least 
five minutes, close valve B. When the 
gage shows the desired pressure, close 
valve A and the sampling valve. Dis- 
connect sampling equipment and tag 
the sample container. 
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Offshore Louisiana 





New muds and techniques 


improve drilling practices 


By J. A. Gill and W. M. Carnicom 


Bariod Division, National Lead Co., New Orleans 


NEW TYPE MuDs and tech- 
niques are improving drilling 
practices in offshore operations 
in the area extending seaward 
from the coastline bordering the 
Louisiana parishes of Cameron, 
Vermilion, Iberia, St. Mary, 
Terrebonne, La Fourche, Jeffer- 
son, Plaquemines and St. Ber- 
nard. 

These advancements have: 

* Overcome hazards inherent 


in over-water operations 











¢ Satisfied planning require- 





ments 


¢ Included an economical use 





of centrifuges 





© Included evaluations of var- 


ious mud types for deeper drill- 








ing. 


To date, production in this area 
has been from structures related to 
piercement type salt domes or deep- 
seated domes. The highly faulted 
nature of the formations results in 
nearly every well being a semi-wild- 
cat. Production is from the Upper 
Miocene where poorly consolidated 
or unconsolidated sands are predom- 
inant. Below 10,000 feet, sands with 
well defined limy and silicic cementa- 
tion have been encountered. 

Hazards in offshore drilling include 
abnormal gas pressures at relative 
shallow depths, salt water flows, 
sloughing and heaving shales, un- 
stratified formations, mud-making 
“oumbo” shales, salt, and even fossil 
logs. 

Most of the drilling has been done 
from three basic types of equipment: 

1. Self-contained mobile rigs capa- 
ble of operating in water depths of 
5 feet to 200 feet. 

2. Stationary self-contained plat- 
forms. 

3. Platforms with floating type 
tenders for living quarters and equip- 
ment and supply storage. 


Poor and inadequate equipment, or 
poorly arranged equipment, is a rar- 
ity on offshore rigs. An ideal mud 
equipment inventory would include 
two high-pressure slush pumps, a 
mud mixing pump capable of being 
used on the hole, at least two 250- 
barrel active mud pits equipped with 
both subsurface guns and electric 
stirring mixers, an equal number of 
reserve pits of similar capacity, a 
small 50- to 70-barrel slugging pit, 
bulk storage and handling equipment 
for barite, two mud-mixing hoppers, 
dual shale-shakers, a desander, a de- 
gasser, a chemical mixing barre] 
equipped with a stirring device, a 
centrifuge, if mud weights in excess 
of 13 pounds per gallon are to be used 
for any length of time, and an ade- 


quate mud testing laboratory. 


Since a faster drilling rate appears 
to be the key to the reduction of many 
offshore costs, relatively low solids 
muds and a capable hydraulic system 
are fundamental. A common practice 
among operators is to keep accurate 
records of pump pressure, bit weight 
and the rotary speed for optimum 
penetration of each formation to be 
encountered. Increased competition 
for all services has resulted in greater 
efficiency and economy of operations. 


Similar factors. The same factors 
used in planning a land well are re- 
quired for an offshore mud program. 
Also, an extra margin of safety is de- 
manded by prevailing conditions re- 
lated to logistical and meteorological 
factors of an offshore operation. In 
1957 approximately 100 tons of weight 
material were used per 1,000 feet of 
hole drilled compared with 40 tons 
per 1,000 feet used on inshore wells in 
South Louisiana. Further exploration 
should lower this figure substantially 
and should be reflected in reduced 
mud costs and improved drilling rates. 


Additional use of the centrifuge also 
will contribute to reduction in mud 
cost. In wildcat drilling, a broad con- 
servative program based on existing 
areal conditions is used subject to 
changing conditions as the hole is 
drilled. The mud filtration rate aver- 
ages 20 percent lower than for inshore 
wells. Generally, muds have been tried 
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thoroughly onshore before being uti- delivery vessels now can carry water. @ Sand content, less than 5 percent 
lized offshore. Factors that determine The fresh water muds currently used In the Garden Island, Block 24, 
the use of fresh water or sea-water for _ to drill the surface hole have the fol- Dixon Bay, and South Pass fields, mud 
drilling include not only the cost of lowing general properties: weights of 11.0 to 12.0 pounds per 
conditioning the mud system, but also @ Weight, natural, will range be- gallon are used to contain shallow salt 
the type of drilling to be expected, the tween 9.5 ppg and 10.8 ppg water flows and gas charged sands. 
cost of transportation of fresh water, @ Viscosity, funnel 45 to 60 seconds Generally, the pH of the mud is con- 
and the ability to obtain saisfactory @ Filtrate, 5 to 12 cc trolled with custic soda at from 8.0 to 
electric logs. e@ pH, 8.0 to 9.0 9.0. Considerable water is necessary 


Mud functions on offshore locations 
are those fundamental to drilling in 


any location: TABLE 1—A survey showing the different types of muds that were used while drilling 


wells in the discussed area on June 1, 1958. 






























































@ Clean the hole by efficient r= —————_———_—————————— 
moval of cuttings without causing Inhibited 
a High pH | Gyp, CaCle Low 
washouts or sloughing Number of Wells Depth, Feet Lime | Sea Water | pH Red 
@ Form a cake on the walls of the eae i ce eae To 8,000 am 1 9 
ll: F iio 9 ae -...| To 10,000 1 3 F 
hole to prevent sloughing, sticking 8 a ss :.| To 12,000 4 4 
pipe, and damage to the formations sai < | Dueet Ges ee oa . i 
@ Withhold or contain formation Total 44. ... i apbdaicgs ad ~ =... 
Huids ee sai 
@ Resist contamination TABLE 2—A typical mud and casing program on an offshore well drilled with lime mud. 
@ Permit satisfactory electric logs hie were SEA, SO ni 
. ensing ’ Diameter... ....| 30in. | 20in. | 13% in. | 95% in. 7 In. 5 in. 
and coring Depth 130 ft. 217 ft. | 2200ft. | 10,248 ft. | 16,500 ft. | 18,002 fe. 
@ Permit maximum drilling rate 
sete on | Oil 
consistent with safety | Weight | Funnel | Filtrate | Chloride Pm Percent 
. . Depth Feet } ’ | Vis. ” Pf ol, 
Although cost is important, mud neceuces ct = we | eon eo a ~! 
sil a . . 5800 Oo | , | 25 ‘ r 
properties must not be sacrificed. One — 2onversion to Lime Mud | - ” F | = - sg 
; eke. . SS RIL! 11.0 3 21 | — g000 7.0 36.0 8 
blowout or fishing job is extremely 10,560 2 | 41 | 4.0 | 5000 80 35-0 10 
expensive. 12,660 12.5 | 44 3.0 1 6000 8.6 40.0 14 
13,700 26 | 4 | 2.9 2800 8.4 34.5 11 
14,570 3.1 53 | 2.8 3100 7.2 31.0 10 
; 15,935 127 | 62 2.4 4000 6.5 30.0 10 
Mud for the surface hole. Nor- 16.600 135 | 67 | 2.0 | 4300 7.0 30.0 9 
, : : 17,000 15.0 63 10 6©|~— 4100 6.2 31.0 12 
mally, the conductor pipe is driven. — 17/600 15.0 6 | O04 | 4900 5.1 21.5 12 
- ; : 18,000 14.8 60 | O8 4800 5.0 25.0 10 
Surface casing is the string of pipe 











usually set after the conductor pipe. 
Surface casing depth will vary de- TABLE 3—A typical type of sea water-ferrochrome lignosulfonate mud commonly being 
pending upon the area to be drilled. used in offshore operations. 



























































The majority of surface casings are | mE we hz a on 
: rose . ° | unnel | els 
either of 1334 inches or 1034 inches 2 . o Viscosity | Stormer Filtrate Pe/Y, eck | C me - oon 
. : th Feet | Weight Ss | 0-10 mi c | Pv alt | Ca & Mg | 
in diameter. An average depth of —'* - “ a : mh. 4. : 
m14 . 3000 10.2 2 28,000 ie ae 
2.717 feet of surface casing was set on ra 119 (| = : ; | ie +: ip 2000 0.5 ; 
a m 8050 121 | 50 0 10 12.0 | 25,800 1800 r 
the 44 wells — as compared to gap 26 «(| (COsS 0 16 130 | 31/2 26000 1800 95 3 
an averag 3.152 fe - 9 , 10,000 13.5 54 | OO 16 13.0 24/4 | 26,000 1900 9.0 4 
igus ag of 3,1 _feet for 91 wells 10,840 157 54 0 11 70 | 255 | 30,000 | 1800 11.0 5 
drilling June 1, 1957. The average 11,335 14.5 47 | lst Returns | | 22/9 35,000 1800 10.5 2 
projected depth of the wells drilling 12,050 15.1 56 07 | 42 32/7 39,000 1400 10.5 8 
2 - eg , 2,700 15.4 | 60 0 10 | 3.1 38/10 39,000 1400 10.5 
June 1, 1957, was 11,365 feet com- ' | 
pared to 10,600 feet for June 1, 1958. ive ne * haw the te ae 
A fresh water low-ph mud is used TABLE 4—WMud costs are reduced through the use of centrifuging operations. 
in the majority of wells while drilling ~~  — °° °°». » aiaaee ro 
ee ea ; Mud quivalent vings 
surface hole. With additional treat- | Weight 100 Lb. Sacks Per 100 Lb, 
: , at $2. 
ment, this same mud is used to total Purpose Run acecstesicisees pre mst 
5 7 > ‘ ‘ . Control Viscosity maintaining weight 8 12.0 280 $ 700.00 
depth on some of the shallower holes Building weight adding diesel 24 12.4 840 2100.00 
(See Table 1). Fresh water presents Building weight adding diesel we 10 12.8 664 1662.00 
- - Building weight en acd } 2 13.6 70 175.00 
a problem in transportation and stor- Building & maintain weight ie | 7 13.6 245 612.00 
ase. O fiel 7 f } t i Building weight two cir. pits... ited | 12 13.6 420 ery 
ge. One field has a fresh water pipe _ Building weight it 4 14.0 140 350. 

. . . Building weight 6 14.1 330 825.00 
line laid from shore. A few fields have Building weight 10 14.6 550 1480:00 
eta: sic ay Saas, eee a a Building weight 12 15.3 1650, 
water wells that furnish relatively fresh Building weight a | 14 158 770 1920.00 
rate .) . ee . oy os . Building weight from 13.7 to 14.3.. 11 14.4 5 512, 
wate . Conside per ee water 1s ob Building weight from 14.5 to 14.7 7 14.7 245 612.00 

tained on s ) ‘ios by distilla- Building weight from 14.7 to 14.8 7 14.8 255 12 

‘ n some of t . ng by distilla Building weight of reserves 14.4-16.2 12 14.7 660 1650.00 

tion of sea-water using waste heat Building weight, adding diesel ; 7 14.8 385 962.50 

5S 

f ; . ‘ ° Adding diesel & maintaining weight 5 15.0 275 687.50 

rom internal combustion rig engines. Adding diesel & maintaining weight 7 15.1 385 962.50 
al ; Building weight & adding diesel 3 15.2 165 412.00 
Che bulk of the fresh water is, how- _ Building weight 4 15.4 220 550.00 

ever, barged to the location from Totals 181 8165 $20,484.50 











coastal or pipe line points and then =————— one 
° Cost of Ce f >: $2,800.00. 
pumped aboard the rig. Most offshore __**t % Sentrituge: eee cs iiciatiatnpa eet 
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We’ve gone 
all out on 


DARCOVAS 


.. +The Original 
Composition Valve Cups 


Darcova 


Valve Cup 


Darcova 
Seating Cup 


Darcova 
Seating Ring 


Darcova 


45° Bevel Cup 


ae 


AP 24 )oamnea 





...to give you 
unmatched well pumping 
economy and efficiency! 


Darcovas are the truly performance-engi- 
neered valve cups, seating cups and rings. 
Designed to do more than “fill a barrel’. 
Designed to prolong pumping efficiency 
and reduce down-time and maintenance! 
Features include 100% nylon composition, 
range of textures for every condition, and 
complete range of precision sizes for every 
make or size of pump. 


SEND FOR BULLETIN 5502 
And since there's no substitute be sure to specify 
DARCOVA 


DARLING VALVE 


& MANUFACTURING 
COMPANY 


WILLIAMSPORT 28, PA. 


THE ORIGINAL COMPOSITION CUP 
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for dilution of solids. Gels are con- 
trolled with phosphates, quebracho, 


lignin, and ferrochrome lignosulfon- 


ate. The lignin and ferrochrome lig- 
nosulfonate are good emulsifiers, and 
oil is sometimes added to improve fil- 
tration and penetration rate. The oil 
usually is added after the surface cas- 
ing has been set. 

In 
added in quantities of from 5 to 15 
percent by volume. In addition to the 


directional holes oil often is 


oil, 2 to 3 pounds per barrel of graph- 
ite is added to decrease torque and 
drag. It sometimes is difficult to main- 
tain a stable emulsion after graphite 
has been added. Regular carboxy- 
methylcellulose is used to increase vis- 
as control filtrate. 
Ninety percent of the wells of this 
survey drilled to 8,000 feet used a low- 
pH fresh water mud. The mud cost 
averaged $1.15 per foot. Thirty-four 
percent of all wells drilling used this 


cosities well as 


type of mud. 

Nearly half of the surface holes are 
drilled with seawater. It is fairly com- 
mon to drop the pump suction over- 
board and bypass the pits. To im- 
prove mud properties in a cycled 
system, usually attapulgite clay is used 
for suspension, or occasionally high 
viscosity carboxymethylcellulose. If 
necessary, filtration is controlled with 
carboxymethylcellulose or by oil added 
with an emulsifier. 

Attapulgite clay, unlike bentonite, 
does not possess filtrate control prop- 
erties because of its physical structure. 
The pH of mud is controlled between 
10 and 11 with caustic soda. Organic 
thinners are used to control gels, but 
in greater amounts than for fresh 
water muds, generally 20 to 40 percent 
more. Ferrochrome lignosulfonate is 
especially useful because of its thin- 
ning properties in the present of salt 
and its ability to reduce filtration 
when used in larger quantities. This 
will be discussed at length in the sec- 
tion on inhibited muds. 

Several operators have said they 
have had less trouble landing their 
surface pipe in holes drilled with sea- 
water than in holes drilled with fresh 
water or fresh water muds. The trend 
is to use more seawater because of its 
ereater inhibition of the Miocene 
shales and its availability. A treated 
seawater surface mud has the follow- 
ing properties: 

® Weight, natural ranging from 9.0 
to 10.5 ppg 


@ Viscosity, funnel 35 to 50 seconds 


For more data on advertised products, use Readers’ Service Cards, last page 
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CORE BITS 


WIRE LINE 
CORING 
RECOVERS 
MORE 
CORE... 
FASTER 


IN GULF AREA 


High penetration rates were maintained 


on these seven wells... with 
Hycalog diamond wire line cor- 
ing bits...and drill strings didn’t 
have to be pulled for bit changes 
until coring was completed. 
Located in Webb, Matagorda, 
and Orange Counties, Texas, and 
St. Charles Parish, 
they are typical of coring jobs 
throughout the Gulf area. 


Louisiana, 
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_ 8 [se] 2] x [ee 
1% 1134 | 10 | 129 | 100. | 7.5 
1541134 | 12 | 130 | 97. | 825 
64.11% | 5 | 62 | 999} 465 
19%441% | 17 | 155 | 80. | 5.24 
154113, | 37 | 465 | 955 | 42 
15411% | 32 | 463 | 87. | 69 








Why not let Hycalog diamond 
core bits set a record on your 
next coring program? And ask 
us about Hycalog GAs CHRONO- 
FRAC well logging services. 


HMycalog. inc. 
50S AERO DRIVE 
SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL 
OIL PRODUCING AREAS 


‘DIAMOND BITS DIAMOND CORING 


\WELL LOGGING 


CORE ANALYSIS 
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168 Barrels 
From A 


This is the story of how an apparent dry hole was made 
a 168 bopd producer. The well was drilled by Mr. A. C. 
Torgeson of Torgeson Oils, Inc. who realized a successful 
producer from a wildcat well that could easily have been 
abandoned. The well was spudded in Weld County, Colo- 
rado, and was projected for the “J” sand around 6900 fet. 
The sand, when reached, was cored and an electric log was 
run. These revealed conclusively that the “J” sand was 
unproductive . . . that it contained only water. Had it not 
been for the alertness of the consulting geologist on the 
well, Paul “Skipper” Keller, the well would have been 
plugged and abandoned. Keller, however, had noticed an 
oil show in the cuttings from the “D” sand approximately 
100 feet up the hole. The “D” sand was generally unpro- 
ductive in the area and a thorough study of all available 
evidence indicated that it probably would be unproductive 
in this well even though there was a show in the cuttings. 
Normally a well of this type would have been abandoned 
immediately, but Mr. Keller was reluctant to do this in 
spite of the seemingly overwhelming odds against making 


a successful producer. The decision was then made to run 
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Log showing SP and Resistivity curves at perforated interval. 
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Of Oil A Day 
Dry Hole 


a drill stem test in order to evaluate all the available 
information. The result was a producer!!! 


To obtain the test information which resulted in a 
positive decision to complete the well, Johnston Testers 
was called in from the Fort Morgan office and a straddle 
test was run. On the basis of the drill stem test, casing was 
set and the well perforated from 6758 to 6764 ft. The 
initial flow of the well was 168 bopd through a 30/64” 
choke. No well stimulation treatment was required and 
a dry hole became a producer. 


This is an excellent example of the necessity of gather- 
ing and evaluating all the data possible before setting 
casing on a well that might be dry, or before abandoning 


a possible producer. 


This well clearly demonstrates that it is unwise to 
discount any possible pay or write-off any well prematurely. 
It also demonstrates that Drill Stem Testing pays off in 
handsome dividends. The cost of a drill stem test is very 
small compared to the investment made in the drilling 
of the well. Test—to be absolutely sure. 


Drill Stem Test chart for the 
Torgeson State No. 1. Tool was 
open for two hours with forty-five 
min. shut-in. Gas to surface in 18 
min. (800,000 cu. ft.) and a good 
blow was observed. 550 ft. of oil 
and 270 ft. of oil and gas cut mud 
were recovered. No water was pres- 
ent. Initial flow (B) was 108 psi 
and final flow (C) was 291 psi. 
Final shut-in pressure (D) was 
2221 psi. 
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YEARS OF CHEMICAL EXPOSURE 


CAN’T KNOCK OUT THIS 
PETROCHEM FIRE HOSE 


Strong, lightweight, extremely flex- 
ible, and easily folded, ‘‘Quaker’”’ 
PETROCHEM is ideal for fire- 
protection where acids, alkalies, 
and hydrocarbons ruin ordi- 
nary hose. 


Many large chemical plants (typi- 
cal case histories on request) report 
PETROCHEM hose still going 
strong after as long as four years’ 
constant exposure to sulfur, chlo- 
rine, solvents, etc., where hose 
previously had to be replaced two 
or three times a year. 


THERMOID |!) 


OIL-RESISTANT 
OUTER COATING 





Neoprene inner tube and neoprene- 
impregnated ‘“‘Dacron’”’ jacket give 
PETROCHEM maximum corrosion- 
resistance. And PETROCHEM is 
the only all-synthetic fire hose with 
UL approval. 


Ask the Thermoid industrial distrib- 
utor about PETROCHEM “‘White’’ 
and PETROCHEM “Black’’ fire 
hose to meet the severest require- 
ments of the oil and chemical indus- 
tries. Or write Thermoid Division, 
H. K. Porter Company, Inc., Tacony 
& Comly Sts., Philadelphia 24, Pa. 





/') DIVISION 


H.K.PORTER COMPANY, INC. 


Divisions: Con: 
Mouldings, Nat 


rs Steel, Delta-Star Electric, Disston, Forge and Fittings, Leschen Wire Rope, 
al Electric, Refractories, Riverside-Alloy Metal, Thermoid, Vulcan-Kidd Steel, 


H. K. Porter Company (Canada) Ltd. 
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@ Filtrate, 10 to 50 cc’s 


Good hole conditions are maintained 
while using seawater mud because sea- 
water is more compatible with the 
formations drilled and it approaches 
the environmental waters in which 
these formations were deposited. 


MUD TYPES FOR DEEPER DRILLING 

The muds used in wells of depths 
greater than 8,000 feet, 50 percent 
were lime treated, 35 percent calcium 
inhibited muds, and 15 percent were 
the low-pH red muds. High-pH lime- 
treated muds were used regardless of 
depth; but lime-treated muds usually 
were used on deeper, slower drilling 
wells and low-pH muds were used on 
fast drilling shallow holes. In a month, 
approximately three times as many 
wells would be drilled with the low-pH 
red muds as were drilled with the lime 
type. Seventy percent of the wells 
drilled deeper than 12,000 feet were 
lime muds. 


Lime-treated muds. A fresh water 
system is not absolutely necessary for 
deeper drilling with lime-treated mud, 
but is more practical from an eco- 
nomic standpoint for offshore wells 
The additional cost of chemicals to 
treat a sea-water-lime mud _ would 
greatly exceed the cost of fresh water 
with isolated exceptions. 

A lime-treated mud, using either 
fresh or seawater, as make-up water, 
is resistant to the contamination en- 
countered in offshore operations. It is 
readily weighed to high mud weights. 

The major drawbacks are the large 
inventory required for maintenance 
when material storage space is vital 
and the fact that lime muds are sub- 
ject to high temperature solidification. 
For these reasons, lime muds generally 
are not favored for packer fluids unless 
specially treated prior to placement in 
the annulus. The solidification prob- 
lem can be effectively postponed by 
maintaining a lime mud with a rela- 
tively low percentage of clay solids, 
moderate alkalinities, (Pf 3-4 cubic 
centimeters, Pm 18-25 cc) and liberal 
additions of lignin. ’ 

One of the deepest tests offshore 


| was in Block 39 of the Ship Shoal 


area drilled to 18,002 feet with a lime 
emulsion mud (See Table 2). 

The mud generally is converted 
from a low-pH red mud to a lime 
mud while drilling at 7,000 to 9,000 
feet. The conversion usually requires: 
3 pounds per barrel caustic soda; 3 
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ppb thinner; 9 ppb lime; and 2 ppb 
starch or 0.5 ppb of carboxymethyl- 
cellulose. Oil is added in amounts of 
5 to 15 percent by volume. Oil is an 
effective filtration control agent and 
also is used for increasing the lubrica- 
tion properties of the mud _ system. 
Graphite in amounts of from 2 to 3 
ppb is used occasionally. An excess 
of 6 to 8 ppb lime in the mud is gen- 
erally carried to 15,000 feet and 4-6 
ppb from 15,000 feet to total depth. 

A deep test, recently completed in 
Eugene Island area, is an example of 
fast drilling. It was bottomed at 16,200 
feet in 51 days from spud-in to total 
depth at a mud cost of $2.78 per foot. 
The mud cost included conditioning 
after two salt water flows. The mud 
was basically the same as that men- 
tioned above, and both wells were 
drilled by the same contractor. 

An average daily treatment at 10,000 
feet was % pound per barrel caustic 
soda, ¥3 ppb quebracho and/or lig- 
nins, 24 ppb of lime, 1.2 ppb starch, 
or 0.5 ppb carboxymethylcellulose, and 
Y, percent by volume of oil. 


inhibited muds. This group includes 
the gypsum muds using both fresh 
water and seawater with ferrochrome 
lignosulfonate, calcium surfactant, and 
low and high calcium content muds. 
For sake of clarification, this group 
will not include the low-pH red muds 
or lime treated muds using seawater 
for make-up. Muds possessing a high 
degree of inhibition are seawater-fer- 
rochrome lignosulfonate mud contain- 
ing about 2,000 ppm calcium in the 
filtrate; fresh water-gypsum, calcium 
surfactant, and shale control muds all 
of which contain from 400 to 1,000 
ppm of calcium in the filtrate. Of the 
13 rigs using inhibited muds, 11 were 
using gypsum fresh water or gypsum 
seawater muds and 2 were using low 
calcium content or shale control mud. 

A distinct advantage of the shale 
control mud is that all components 
are packaged in one bag. Another ad- 
vantage is its high tolerance for low 
specific gravity solids. This property 
is ideal for an offshore operation. 
Shale control mud has been thor- 
oughly tested inshore and has had re- 
markable success in areas having shale 
problems. 

Usually, the conversion to a shale 
control mud is from a native mud or 
low-pH quebracho mud. After proper 
dilution with water, 7 to 9 ppb of the 
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Congrats ond $25 for this quip to Mrs. Merlyn Goodman, Rt. 5, Box 742, Shreveport, La. 





- lookin’ for 
*,, a Slumberjay” .° 


Looking into the future..a major oil company engineer pre- 
dicted 50,000 ft. wells by 1975. The world demand for oil and 
gas, with deeper wells, will mean a constantly increasing pipe 
production schedule by Lone Star Steel. 

Joe Roughneck, heart of the oil and gas industry, knows he can 
depend upon Lone Star as a convenient source of supply for top 
quality API casing, tubing and line pipe. , 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





© 1956 Lone Star Stee! Company 


STEEL 


Sc @- ea Pf? & BS FT 








EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
S . Houston, Texas | Midland, Texas ] Tulsa, Oklahoma 


Lis 
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Photomicrograph showing extreme 
smoothness of inside surface of tub- 
ing (magnified 50 times). Narrow 
band indicates chrome plating. 





How to beat fatigue 


caused by pulsating pressures up to 50,000 pst 


PROBLEM: Manufacturers of polyethy!- 
ene plastic were plagued by costl) 
fatigue failures in the heavy wall, 
high pressure steel tubing they were 
using. Result: Costly, frequent 
replacements with attendant pro- 
duction and time losses. 

CAUSE: The tubing’s inside surface 
had slight, almost invisible imper- 
fections which gave the pulsating 


pressures—varying between 
35,000 and 50,000 psi—a toe hold 
for failures to start. 


SOLUTION: Timken Company metal- 
lurgists recommended a specific 
low-alloy steel tubing that could 
be produced with a glossy-smooth 
interior surface. They used spe- 
cially developed Timken Company 
processing techniques, based on 


more than 40 years of experience 
with all types of high pressure steel 
applications. Result—another spe- 
cial steel problem solved. 
WHATEVER your special steel prob- 
lem, it will pay you to use the 
experience of the experts—metal- 
lurgists of the Timken Company. 
Give us a call the next time you 
need help. The Timken Roller 
Bearing Company, Steel & Tube 
Division, Canton 6, Ohio. Cable 
address: ‘““TIMROSCO’”’. Makers of 
Tapered Roller Bearings, Fine Alloy 
Steels and Removable Rock Bits. 


See us at the International Petroleum Exposition, Oklahoma Building, Booths 139-142, Tulsa, Oklahoma. May 14-23, 1959 
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Fine 
Alloy 
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NEW from KINZBACH 


a Long Life 
Manual Reset 
Relief Valve 

for Hydraulic Systems 








This field proved safety 
valve for hydraulic systems 
delivers instantaneous relief 


ee 


| at full capacity 
Designated the Model 115, this 
manually reset relief valve has 
these outstanding features: 
A piston-type shut-off with easily re- 
placeable piston and seat with molded- 
| in seal. 
A bumper ring assembled on the pis- 
| ton and capable of absorbing the 


energy of impact as the piston moves 
to the “open” position. 


An adjustable restraining means hold- 
i ing the piston in the “closed” position 
until set pressure is exceeded. 


Restraining elements may be adjusted 
for any set pressure within the range 
of the valve. 

A reset punch attached to the cylinder 
cap. 

Functional testing for full system pro- 
tection, since restraining elements are 


not destroyed at each action. 


Remember, for better 
relief valves, specify 
Kinzbach. Write to- 
day for detailed 
catalog on this and 
other relief valves. 


KINZBACH TOOL CO., INC. 


P. O. Box 277 
Export: 74 Trinity Place, New York, N.Y. 





Houston, Texas 














packaged material and 14 to 1 ppb of 
calcium lignosulfonate is added in two 
circulations of the mud. Four ppb of 
starch is added in the following one 
to two circulations. Oil may be added 
if desired. Foaming, if present upon 
the addition of oil, usually can be 
overcome by adding small amounts of 
aluminum stearate. The anti-foam- 
ant may be added directly through 
the hoppers or mixed with oil and 
added in the return ditch to the pits. 

Filtrate of a shale control mud may 
be considerably higher than that of a 
lime mud at a given depth. Filtrate 
alkalinity and calcium concentration 
are controlled by additions of the 
packaged product. An average daily 
treatment would require 2 to 1 ppb 
of the packaged components with 0.2 
ppb starch or 0.05 ppb of carboxy- 
methylcellulose in zones of moderate 
drilling rates. 


Gypsum treated muds. Until the 
development of the ferrochrome lig- 
nosulfonate thinner, gypsum muds 
were practically unheard of in South 
Louisiana (See Table 3 for a typical 
seawater-ferrochrome lignosulfonate 
type of mud). There has been a tre- 
mendous growth in popularity of these 
muds in the past two years. This thin- 
ner has the ability to thin gypsum and 
salt-water contaminated muds in rela- 
tively low pH muds. These muds are 
temperature stable and are often used 
for packer fluids. Fresh water is not 
needed for make up purposes. Satis- 
factory electric logs have been ob- 
tained with 50,000 ppm sodium chlo- 
ride and were easily correlated with 
logs from field wells drilled with fresh 
water muds. 

The high calcium concentration in 
the filtrate from a fresh water gypsum 
mud has proved to be effective in re- 
ducing shale hydration. Additional in- 
hibition is provided by seawater-gyp- 
sum muds because both calcium and 
magnesium ions are available for in- 
hibition. An important factor for off- 
shore locations is that the inventory 
required to maintain a gypsum mud 
for a given length of time is about % 
of the inventory for a high-pH lime 
mud. Gypsum, gypsum seawater, and 
lignosulfonate 
muds appear to do little, if any, dam- 
age to productive formations. 


seawater ferrochrome 


Conversion to a fresh water gypsum 
mud is usually from a low-pH que- 
bracho-treated native mud. Generally, 


+ ppb ferrochrome lignosulfonate and 






















































“eur COS? 
‘ =—-—~ witha... | 


—— 


DEMCO | 
DESANDER! 


Reduce mud consumption, reduc 





wear on pump, reduce lost circulatio * 


| 





Control mud weight, increase bit li. 


and penetration rate with this fiek 


. 





proved desander! 


The DEMCO DESANDER is availab 


in capacities up to 1,000 gallons 7 | 





per minute! 





@ ALL WEAR SURFACES PROTECTED BY . i 
REPLACEABLE LINERS! 


© STRAIGHT LINE MUD FLOW 
LESS FRICTION... LESS WEAR! 


@ REMOVES 77% TO 100% 
SAND AND CUTTINGS FROM 


20 TO 325 MESH! 
@ EASILY INSTALLED 
Lh LR 3) 
lo} du lae) 

















ANYWHERE! USE 
SLUSH PUMP IF 
DESIRED! 









WRITE TODAY 
FOR DETAILS! 


DRILLING EQUIPMEN 


MANUFACTURING CO 
Box 4728 + Oklahoma City, Okl 
EXPORT ADDRESS 

45 Rockefeller 
NEW YORK 20, 


Plaza, Suite 6 2am 
NEW YOR 















nx 0.5 ppb caustic soda are added during Z 

ee ~ the first circulation. Very little dilu- s 

_— tion is required. Six ppb gypsum is s 

METROL® VOL-U-METERS added in the next one or two circula- \ 

tions. Maintenance of a fresh water- F 

Assure Up to 99.99% Accuracy gypsum mud generally requires ¥, 5 
With Dependability Plus i | ppb of gy pen to maintain an excess 

© | of 2 ppb, ! 4 ppb of ferrochrome ligno- ‘ 


sulfonate for control of gel strengths, 
and 0.05 ppb caustic soda for a pH t 






of from 8 to 10. 
Lime may be substituted for caustic 
soda to eliminate a build-up of sodi- 
um sulfate, which tends to increase t 
j gel strengths. Carboxymethylcellulose 
Songs ae gs yw ferrochrome lignosulfonate may be ( 








used to control filtration. When more 
suspension ability is desired, carboxy- 
methylcellulose generally will be the 


, 
(ge? ee 
| u 
v a all 
Se Batt FE 
aye 


Syems 
~ 








Teheran 

choice. The choice of materials de- 

N T | p pends on the flow properties desired. 
ear alafra, eru Where a seawater-gypsum mud 


202 


Battery of CV 
VOL-U-METERS 
prove again 

their Accuracy and 
Dependability. 


OIL METERING that's 
“On the Money” 


So accurate and dependable are Metrol VOL-U- 
METERS that they are approved by regulatory 
bodies for measuring oil for royalty and tax 
payments. 


And they are invaluable for use on dual com- 
pletions, GOR tests, periodic production tests, 
and in automatic tank battery operations as 
shown above. 


TWO TYPES AVAILABLE 


Type CV, utilizing a single LLC pilot activated 
by a single float. 


Type FV, utilizing two LLC pilots, each activated 
by a float, which is located in a reduced diam- 


eter neck. 


Both types provide equal accuracy and dependa- 
bility. Your choice of pneumatic, electro-pneumatic 
or electric controls. 


PERFORMANCE TESTED 
Shipped ready for quick installation, all Metrol 
VOL-U-METERS are calibrated and test-operated 
with the exact dump range of each unit sten- 
ciled on the name plate. 


YOUR METERING PROBLEMS SOLVED 
Give us the facts, and we’ll develop a specific 
recommendation for you. 

@Registered U.S. Patent Office 


T See us 
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Sales and & PA 9 in Tulsa 
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—~ UIPMENT CO® sock 120 
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METROL® VOL-U-METER 
Model 10 CV-01 


Operates on the principle of cyclic 
accumulation, isolation and dis- 
charge of equal known volumes. 


METROL 
VOL-U-METER 
FACTS: 


Sizes & Capacities: Sizes are 
available from 0.25 to 30.0 
barrels per dump, providing 
metering capacities from 30i 
to 20,000 BPD. These units 
will meter from ‘‘no flow’’ to 
“maximum flow ”? with equal 
accuracy. The “‘Unit Volume”’ 
per cycle will not vary after 
the unit is calibrated and put 
in service. 


_— oOo oO OU 


as 99.99% is common in con- 
tinuous operation. 


Working Pressures: From 125 
psi to 2400 psi. 


Trouble-free Operation: No 
parts to wear out; unit easily 
maintained in peak condition. 
All materials and workman- 
ship guaranteed for one year. | 
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desired and the surface hole has been 
made with fresh water, the conversion 
is made in the normal manner. Sea- 
water then is added for maintenance 
and volume control as drilling pro- 
gresses. The gypsum additions are 
stopped and the seawater usually pro- 
vides sufficient calcium and magne- 
sium ions for inhibition. 

Gypsum may be added if the 
amount of seawater is not sufficient 
to provide at least 600 ppm total of 
calcium and magnesium ions. Usually, 
gypsum is not needed because, after 
a substantial quantity of seawater has 
been added, the calcium and mag- 
nesium ions will range from 1,500 to 
2,000 ppm. If the surface and subse- 
quent hole was made with seawater, 
the conversion requires about 6 to 8 
ppb ferrochrome lignosulfonate and 
1 to 2 ppb caustic soda. This treat- 
ment can be done in one circulation 
of the mud. 

Maintenance of seawater and sea- 
water-gypsum mud requires about 30 
percent more caustic soda and thinner 
than a fresh water mud. 


Calcium surfactant mud. Calcium 
surfactant muds have been used very 
little for drilling offshore. The con- 
version cost is comparable with that of 
other types of mud, but daily main- 
tenance is quite low. This mud has a 
high solids-carrying capacity, excellent 
thermal stability, and filtration is eas- 
ily controlled. 

A highly inhibited environment can 
be established by the use of seawater 
as a flocculant as well as a dilution 
agent. Low filtrate damage to, and 
low particle invasion of, producing 
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zones are other features of the calcium 
surfactant mud. Highly successful re- 
sults have been achieved on inshore 
wells. Calcium surfactant muds prob- 
ably will have a definite place in off- 
shore operations. 


Saturated salt mud. Saturated salt 
muds have been used with excellent 
results in penetrating salt domes o1 
salt dome overhangs. Conversion from 
any mud to a saturated salt mud 
usually requires up to 40 percent dilu- 
tion with water before saturating the 
system with salt. A 10.0 ppg mud re- 
quires about 130 ppb of salt. Suspen- 
sion properties are attained by adding 
attapulgite clay. Filtration is con- 
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e No corrosion by sour crude or salt water; little 
paraffin adherence. 


e Light weight (12 that of aluminum) gives portability 
and ease of handling. 


e Easily installed —high tensile strength—low flow 
resistance. 


Van-Cor pipe, fittings and valves are ideal for 
gathering lines and salt water disposal systems 
because they are corrosion-proof unplasticized 
polyvinyl chloride. Also useful on water supply 
systems for drilling rigs and gas lines to 12” 
diameter. 
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trolled with 8-10 ppb of starch and 
viscosity controlled with water. The 
pH is controlled between 8.5 to 10 
using caustic soda. Small additions of 
soda ash may be required to remove 
excess calcium which is detrimental to 
rheological and filtration properties. 
The conversion is usually made after 
protective casing is set to the salt. A 
common practice is to displace the 
mud in use with a new system of sat- 
urated salt mud. This type of mud is 
controlled in the same manner off- 
shore as inshore. No particular tech- 
nique has been applied that would 
differentiate one from the other. 


Recent techniques that show 
promise. The most outstanding new 
technique is the use of centrifuges for 
reducing mud cost. Barites of weighted 
muds make up the bulk of mud costs 
(See Table 4). 


Summary. Low-pH tannin and que- 
bracho muds require fresh water. They 
cannot be maintained as high weight 
muds readily and are subject to con- 
tamination with resulting stuck pipe. 
It is a low cost mud for field wells and 
produces a good environment for elec- 
tric logs. 

Fresh water is not absolutely neces- 
sary for a lime-treated mud but is 
more economical. Lime-treated muds 
are resistant to contamination and are 
readily weighted up to 22 ppg with 
barite. Their main drawback is a 
tendency toward high temperature so- 
lidification. 


Inhibited muds have: 

®@ High solids carrying ability 

@ Ability to be easily weighted 

® Good flow properties 

@ Hicgh resistance to contamination 


Seawater can and should be used in 
these muds causing a minimum dam- 
age to productive sands. 

Education with, and extended usage 
of, the centrifuge will lower mud costs 
and will improve penetration rates. 

Offshore drilling has the same prob- 
lems as inshore drilling, plus meteoro- 
logical and logistical factors. These in 
turn, influence the final decision as to 
the mud system used and whether to 
use fresh or seawater. More seawater 
will be used as the offshore areas are 
being developed. In addition to being 
readily available, it has inhibiting 
qualities favorable to the drilling of 
formations encountered offshore. 


—The End 
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Switzerland: Its Prospects 





Molasse Basin is the key area 





Oil and gas possibilities of 
Switzerland, particularly in the 
Molasse Basin, continue to ap- 
pear quite favorable. The na- 
tion has not been adequately 
prospected, however, due to the 
lack of laws to allow, much less 
encourage, exploratory drilling. 
There has been little popular 
support toward encouraging 
such exploration through legis- 
lation. 

However, some Swiss cantons 
are modifying their laws to 
legalize drilling and production. 
The Swiss Oil Exploration 
Company has been founded. 
It was sponsored by ten of 
the nation’s top industrial firms. 
A seismic program was to be 





carried on in eastern Switzer- 
land, backed by a $300,000 
budget. Though there is little 
known of the Swiss subsurface 
because of a dearth of wells, 
considerable study of the Mo- 
lasse section has been done in 
Bavaria—in Germany border- 
ing eastern and northeastern 
Switzerland. There is a depleted 
oil field in Molasse beds at Leo- 
prechting, 11 miles northeast of 
Obenburg, Germany. Thus, it 
appears logical that the first 
scientific oil search in Switzer- 
land should be an extension of 
the known subsurface back- 
ground developed across the 
German border. 
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By Dr. Arnold A. Heim 


Professor of Geology 
Zurich, Switzerland 


Since 1910, the writer has felt that 
Switzerland will become an oil-pro- 
ducing nation, though not a leading 
one. Considerable prospecting and 
drilling may be anticipated before any 
production is found in Switzerland. 
In particular, seismic surveys are im- 
perative to the proper selection of test 
locations. Such surveys may show that 
surface geology may be locally mis- 
leading due to structural shift with 
depth. This is particularly true of the 
Molasse Basin center. 

The sudden vertical density change 
to hard Mesozoic limestones below the 
Tertiary presents an excellent poten- 
tial seismic datum. Compared with 
the new Bavarian oil fields near 
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Munich, where the Molasse is flat and 


accumulation is due to faulting. the 


Swiss Molasse presents better possi- 
bilities. 

For many years, four different kinds 
of formations with hydrocarbon im- 
pregnations have been known _ in 
Switzerland. Thousands of years ago, 
pile-dwellers of the Swiss Lakes used 
asphaltum to bind their stone axes. 
The famous mines of Val de Travers 
in the western Jura mountains were 
worked during the past century up to 
the present time. Asphaltum was ex- 
ported even as far as Australia. It 
forms an impregnation in the Lower 
Cretaceous (Argonian and Aptian) 
limestone. 

Bituminous shale is mined on 
Monte San Giorgio on Lake Lugano 
in the far south near the Italian bor- 
der. Highly fossiliferous Mesozoic 
black shales are interbedded with 
limestones in this locality. 

Oil has been developed during the 
past century in galleries and _ shafts 
from impregnated chocolate-colored 
Molasse sandstones in Geneva Can- 
ton, near the French border. It is dis- 
stilled into lubricants for the Swiss 
watch and other industries, and 
paraffin. 

Gas exhalations, mainly of marsh 
gas, occur in certain valleys and lakes 
e.g., Rhine valley, Lake of Zurich 
Also, during the construction of the 
Ricken tunnel which crosses the great 
border anticline near the east end of 
Lake Zurich, severe natural gas flows 

were struck, interrupting the work. 

Despite these occurrences and the 
high standard of geological knowl- 
edge in Switzerland, the country re- 
mains virtually unexplored, due 
mainly to the lack of a federal mining 
law. If any other country of our globe 
should show such outcrops of oil sand 
as those of western Switzerland, drill- 
ing would have been systematically 
initiated. 

Oil horizons of the Oligocene 
(Chattian) Molasse are worthy, of 
consideration for possible economic 
oil production by drilling. Such op- 
erations should be executed only after 
detailed geophysical surveys, with geo- 
logical judgment of the location and 
with drilling supervised by experi- 
enced technicians. 


Previous drilling in Switzerland. 
It is not a compliment to Switzerland 
that the four deep wells drilled so 
far were failures. Although Switzer- 
land has probably produced more pe- 
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troleum geologists per capita than any 
other country in the world, such 
specialists reportedly were consulted 
only after the holes were drilled. 
Nevertheless, valuable data were 
gathered from these few wells. 

The well at Cuarny, just southwest 
of Lake Neuchatel, drilled shortly be- 
fore World War II by a Belgian, 
F. J. G. Vingerhoets, reached a total 
depth of 7293 feet. It was located on 
a disturbed local anticline in upper 
Oligocene sediments. After penetrat- 
ing the Tertiary at 1640 feet, the well 
drilled into steeply-dipping Mesozoic 
beds and was in the Dogger at total 
depth. Good oil shows were found in 
the Chattian between 1300 feet and 
1640 feet. 

A second test at Servion, six miles 
northeast of Lausanne on an anti- 
cline considered to mark the southern 
boundary of the Molasse close to the 
thrust zone, penetrated normal lower 
Miocene and Aquitanian. Though 
favorably located, the total depth 
(4700 feet) was far too shallow to 
test the Chattian. Provided shallow 
formation water is properly shut off, 
production at this location might be 
expected below 10,000 feet. 

A test at Tuggen on the eastern 
border of Lake Zurich in Schwyz 
Canton was drilled by Anton Raky 
to 5404 feet, finding traces of oil in 
highly-inclined Oligocene sands. Lo- 
cation was not primarily based on 
geological data. 

Between 1952 and 1954 a deep test 
was drilled at Altishofen in Lucerne 
Canton eight miles west-northwest of 
Lake Sempach, in the middle of the 
Molasse basin. Again, geology was not 
a primary consideration in selection 
of the location. Traces of oil were re- 
ported at the base of the Aligocene at 
4265 feet, directly underlain by Ju- 
rassic limestone. Drilling was _ con- 
tinued through the normal calcareous 
marine Mesozoic into the Triassic, 
where shows of oil and gas were 
found. Total depth was 7086 feet. 

The negative results of deep drilling 
thus are explained by poor location 
(except Servion), and _ insufficient 
depth (Servion). No acreage was con- 
demned, and very little was ade- 
quately tested. All petroleum geolo- 
gists close to the problem are 
optimistic. 

Prospects for Molasse Oil. In 1919, 
in his first regional research on the 
Molasse, the writer found that oil im- 
pregnation in the Molasse Basin 
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NEW FOR DUAL COMPLETIONS 


AXELSON 
DUO-HYDRAX 


Axelson’s new DUO-HYDRAX offers a new method 
for dual zone production. It is simple, flexible, eco- 
nomical, and has all the advantages of hydraulic 
pumping. It incorporates many advantages of the two 
major dual zone pumping methods currently em- 
ployed, and eliminates some of their disadvantages. 

Dual zone pumping is accomplished at present by 
either (1) a special subsurface pump operated by a 
single sucker rod string, or (2) two independent 
beam-actuated sucker rod strings each operating a 
standard subsurface pump. The latter method re- 
quires two mechanical pumping jacks placed in line 
with the horseheads opposed, often resulting in per- 
sonal hazard in the well-head area. 













































DUO-HYDRAX offers these distinct advantages: 

e an Axelson double piston surface hydraulic pumping 
unit reciprocates two sucker rod strings at different 
depths, each of which operates a standard subsurface 
pump; 
one base supports all equipment; 

e a Single reservoir supplies hydraulic fluid to two sep- 
arate hydraulic circuits; 
separate hydraulic circuits permit separate cycle rate 
for each zone; 
Hydrax speed maintains smooth pumping rate (means 
less rod wear); 
available for stroke lengths of 4, 6, and 10 feet of 
polished rod travel; 
flexibility allows such installations as a 4 foot stroke 
for one zone and a longer stroke for the other. 
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forms a constant horizon in the upper 
Oligocene as proved over more than 
160 miles along the Jura Mountains 
from Geneva to Aarau. In addition, 
the Molasse is folded and shows nu- 
merous anticlines. Some are well de- 
fined. Others have to be outlined by 
geophysical survey. 

Three main zones of good oil pos- 
sibilities may be distinguished: 

® The Jura boundary zone presents 
only one well-defined closed anticline 
where the Oligocene is completely 
covered. Thus, drilling could be rec- 
ommended here even without a geo- 
physical survey. This is the Jens- 
Morigen anticline on the east side of 
Lake Biel. 

Two other brachy-anticlines in this 
zone are open, the oil horizon having 
been removed by erosion, They are 
the Chamblon, at the southwest 
border of Lake Neuchatel, and the 
anticline of Wynau, on the Aare River 
at Aarwangen. The first of the two is 
open down to the lower Cretaceous 
limestone (Urgonian), and the second 
is open down to the Eocene fresh 
water limestone. 

@ The middle part of the Molasse 
Basin shows numerous closed Mio- 
Oligocene anticlines. They are gentle 
folds, but not well defined. A great 
number of strikes and dips have been 
measured at outcrops, partly on cross- 
bedded sandstones or on many small 
exposures which do not allow a final 








About 
the 
Author 


Arnold Albert Heim, professor of 
geology, Zurich, has conducted 
basic geologic work for petroleum 
in Switzerland since the turn of 
the century. Born in 1882, he has 
been a member of the Geological 
Commission of Switzerland for Al- 
pine research, and has conducted 
geological investigations on all con- 
tinents. He has been employed as 
a petroleum geologist with Royal 
Dutch Shell and Standard Oil 
Company of New York. Heim is the 
author of about 300 published 
papers on geology and geography. 
From 1949 to 1952 he was chief 
geologist of Iran Oil Company, 
where he participated in the field 
work leading to the discovery of 
the Qum field in August, 1956. 











WORLD OIL APRIL 1959 





a 


og Fi 











' Mud-Pump Headaches 





Gardner-Denver Mud Pumps have the power, the 
flexibility and the dependability to keep a well under 
control. They give you a real whip hand over forma- 
tion pressures and circulation problems. Their 


reputation as quality leaders is unchallenged. 


All parts replacements can be made in the field. The 
right- and left-hand cylinders in the famous 


Gardner-Denver fluid end are interchangeable. Pres- 





sure lubrication is provided in the power end. The 
packed oil stop head keeps oil in, mud out. One-piece 


connecting rods...no bolts to work loose. Parts are 





available through your nearby J&L Supply store. 


Five GX models, 350, 500, 700, 1000 and 1250 h.p. Ask 
your local J&L Supply man for illustrated Gardner- 


Denver literature or write us at Tulsa—Drawer 2481. 
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determination of the same structures 
in depth. 

® The southeast boundary anticline 
of the Molasse Basin is the largest and 
longest structural trend of the ay. 
tochthonous Molasse. It follows the 
Alpine border from the Rhine to Lake 
Geneva, with a few interruptions, 

At once it involves two problems: 
(1) the anticline shows sharp crests, 
in places with vertical strata at the 
apex; and (2) the Molasse sediments 
increase in thickness toward the Alps 
to an unknown depth. 

However, oil indications are not 
lacking. The test at Tuggen proved 
that oil shows may be expected in this 
region. Heavy gas flows during con- 
struction of the Ricken Tunnel al- 
ready have been mentioned. Slight oil 
shows also are reported in St. Gall 
and Appenzell in the northeast. How- 
ever, most of the Chattian oil pros- 
pects are deep ones, requiring consid- 
erable drilling. 

In the southwest, the great border 
anticline is interrupted by the north- 





See Page 222 for a story on Switzer- 


land’s petroleum legislation 





erly striking Alterswil anticline. Then, 
southwest of Fribourg, on the Broye 
River, the anticline is well defined 
with strong inclinations of the limbs 
at the apex in the Aquitanian (Lower 
Miocene) marls. Pre-Aquitanian 
stratigraphy appears somewhat com- 
plex, and folding may increase some- 
what in depth. Local faulting and 
thrusting are apparent, so that this 
region, while meriting further study 
preparatory to possible deep drilling, 
is highly complex. 


Prospects for Mesozoic Oil. The 
question of the origin of the asphal- 
tum in the Mesozoic of the Jura re- 
gion remains unsettled. Oil indica- 
tions also are found in the Triassic of 
southern Switzerland (Tessin). Thus, 
the domes and anticlines on the Jura 
boundary also may be considered drill- 
ing prospects for Dogger and Triassic 
horizons. 

Generally, the Alpine structures on 
the southeast side of the Molasse Basin 
are considered too complicated to 
have positive oil and gas prospects at 
the present time. —The End 
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a slogan earned... 


is the versatile builder on the Mississippi 











Write for one or more of the brochures . 


Through the years, Avondale Marine Ways has said “try me” to many dif- illustrating our products and services: 


ferent types of industry and has met the challenge time and time again. The ENGINEERING 
E : Fe : ¥e ‘a ’ MARINE CONSTRUCTION 
result has been expansion and diversification on a large scale—and the success- HEAVY STEEL FABRICATION 





LIGHT STEEL WORK—PORCELAIN ENAMEL 


ful completion of such jobs as LST’s, dredges, propellers, sugar machinery, 
MACHINE SHOP TOOLS 


porcelain enamel, pressure vessels, drilling barges. FOUNDRY WORK—STEELS, ALLOYS & NON-FERROU: 
From a fresh coat of paint, to a $10,000,000.00 single unit construction REPAIR & SERVICE FACILITIES 
PIPE WORK 


job—Avondale is the “versatile builder” in every sense of the word. 
y sense of the word ELECTRIC SHOPS 


OIL FIELD SHOP & SERVICE 
PROPELLERS—STAINLESS STEEL 
PORCELAIN ENAMEL ON STEEL—AVONCRAFT 


AVON DAL 


3 MARINE WAYS, INC 


VERSATILE BUILDER ON THE MISSISSIPPI 
yj WJ P.O. BOX 1030 ¢ PHONE UNiversity 6-4561 e¢ NEW ORLEANS 8, U.S.A. 
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NOW 
YOU CAN 


BUTTRESS 


WITH 
THE 


Youngstown 


BUTTRESS 
THREAD 
CASING 


is in full production on buttress thread casing 


IZES 5!2” through 9°s”’ are being shipped in the 
standard grades J-55, N-80 and P-110—with 
higher grades available on inquiry. 

Buttress thread permits a lighter weight or lower 
grade casing, depending on your string design. And 
since buttress and API 8-round coupling dimensions 
are identical, you can use this stronger casing without 
making a single change on your rigs. 

Now if you’ve passed up buttress strength because 
of higher initial cost, check the cost-strength ratio 
in this Orange Band casing. It costs slightly more — 
but no other casing gives you so much strength at so 
low a cost. 

Your Youngstown man will give you complete 
data—or write direct to our Home Office for the new 
brochure, ““Youngstown Buttress Thread Casing”’. 


Youngstown, Ohio 
THE YOUNGSTOWN SHEET AND TUBE COMPANY 
Carbon, Alloy and Yoloy Steel 











Talk about all of our new Orange Band pipe 
products with a Field Engineer at the 
Youngstown exhibit... 
CONTINENTAL-EMSCO BUILDING 


INTERNATIONAL PETROLEUM EXPOSITION 


Tulsa, May 14-23 












Switzerland: Its Petroleum Legislation 





By Jacques Vuilleumier 
Lausanne, Switzerland 

POLITICAL ORGANIZATION in Swit- 
zerland generally is similar to that of 
the U. S. Switzerland is a federated 
state formed by 22 cantons. Three of 
these cantons—Basel, Unterwald and 
Appenzell—are divided into 
“semi-cantons,” Basel-Ville (i.e., city 
of Basel) and Basel-Campagne; Ob- 
wald and Nidwald; Appenzell Rhodes 
Exterieures (ARH) and Appenzell 
Rhodes Interieures (IRH). So in 
reality, Switzerland is composed of 25 
states. These states have preserved a 
large part of their sovereignty. They 
are represented in the Upper House, 
the Conseil des Etats (Council of 
States) in a similar way to that of 
the states of the U. S. are represented 
in the Senate. 

According to the Swiss Federal 
Constitution of May 29, 1874, the 
mining law falls within jurisdiction 
of the cantons. The Federal Constitu- 
tion does not reserve any special juris- 
diction in this field to the Confedera- 
tion (ie., to Central Government). 

Due to the generally poor wealth of 
the Swiss subsoil, the search for and 
development of minerals never has 
played an important role in the na- 
tion’s history. This is why not all 
cantons enacted mining legislation 
and why those which did limited 
themselves to rudimentary laws only. 
Certain cantonal mining laws are very 
old, having been written more than 
a century ago. 

Cantons that have enacted 
type of mining legislation are indi- 
cated below in chronological order 
of their having done so, with those 
cantons which enacted a true mining 


two 


any 


law shown in italics: 


Fribourg, 1850; Berne, 1853; Tes- 


sin, 1853: Valais, 1856: demi-canton 
of Basc!-Campagne, 1876; Vaud, 
1891; Gla 1893: Argovie, 1905; 
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Cantons may get right to 
legislate in oil business 


Schwyz, 1910; Schaffhouse, 1911; 
Zurich, 1911; demi-canton of Basel- 
Ville, 1911; Lucerne, 1918; Saint- 
Gall, 1919; demi-canton of Nidwald, 
1933; Neuchatel, 1935: Geneva, 1940: 
Zoug, 1942; Soleure, 1954. 

Cantons having some provisions on 
mining since 1910-1911, (and also 
Soleure Canton) limited themselves 
to introduction of a few articles con- 
cerning the issuing into their laws 
and putting into force the Swiss Civil 
Code, which became valid Jan. 1, 
1912. 

The following cantons have no 
legal provisions of any kind concern- 
ing mining; Appenzell Rhodes In- 
terieures, Appenzell Rhodes Exterie- 
ures, Grisons, and demi-Cantons 
Obwald, Thurgovie, and Uri. 

Almost all Swiss cantons instituted 
the state regulation right, reserving 
to the canton the mining right for 
useful minerals in its subsoil. The 
canton itself may exercise the right of 
minerals exploration and develop- 
ment or may grant such right to an 
individual. There are practically no 
exceptions to this rule. Surface own- 
er’s right to minerals contained in his 
subsoil is recognized only by Canton 
Grisons, where there are no mines. 

All Swiss cantons that have enacted 
mining legislation reserved to the 
cantons themselves not only the right 
on solid minerals but also on petro- 
leum. However, cantonal mining 
laws, while referring to rights con- 
ferred upon the explorer and the dis- 
coverer, give little consideration to ex- 
ploration for liquid and gaseous hy- 
drocarbons. In fact, up to 1950, little 
serious thought had been given to 
petroleum exploration in Swiss ter- 
ritory. 

Only a law of May 8, 1940, and 
pursuant regulations of June 11, 






1940, enacted by Geneva Canton con- 
tain special provisions concerning 
petroleum exploration and develop- 
ment. This law was enacted after 
some exploration permit applications 
had been submitted to the State 
Council of Geneva. 

Since 1950, several petroleum ex- 
ploration and development concession 
applications were filed with various 
cantonal governments, particularly by 
foreign companies. These applications 
incited certain cantons to contact 
each other to study requirements for 
a systematic and consistent program 
for all Switzerland. The Federal 
Council sent its representatives to var- 
ious meetings held by the cantons to 
assure fulfillment of the public inter- 
est by solutions adopted. The central 
government is interested chiefly in 
preventing cantons from granting pe- 
troleum exploration and development 
concessions to foreign governments or 
to companies controlled by foreign 
governments. 

Since these contacts among cantons 
resulted in no uniform solution re- 
garding the granting of petroleum 
concessions to cover the whole Swiss 
territory, the central government cir- 
culated among cantonal governments 
a letter, dated November 28, 1952, 
summarizing the problems. 

On Sept. 24, 1955, Cantons Zurich, 
St. Gallen, Argovie, and Thurgovie 
made an intercantonal agreement 
(concordat) concerning petroleum 
exploration and development. Origi- 
nally, Cantons Berne and Soleure 
considered membership in this con- 
cordat but later renounced the idea. 

The agreement requires that each 
of the member cantons grants identi- 
cal exploration and development con- 
cessions. At least 75 percent of the 
capital of any such concession holder 
1959 
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you can have 
UNIBOLT FLOW MANIFOLDS 
any way you like them! 


Here are half a dozen of the most popular arrangements of 
UNIBOLT Flow Manifolds. They range from low-cost, low- 
pressure threaded connections to low-cost, high-pressure UNIBOLT 
or API flanged connections. The Wing Valve may also be used 
as an Adjustable Choke (full open, it passes 10,000 bbls. of fluid 
per day with only a 100 lb. pressure drop). The Positive Choke 
Body, or Tee with Cage Nipple and Bean, may be fixed in any 
plane to facilitate flow line connections. The Wing Valve never 
needs lubricating and may be completely and inexpensively over- 
hauled in the field. The Positive Choke Body is equipped with a 
coupling on the downstream end, saving the cost of a flowline 
coupling. All parts are standard UNIBOLT design, meaning 
complete interchangeability, and are available thru supply stores 
everywhere. 

Lighter weight but greater strength, lower cost but no sacri- 
fice in quality and all-around usefulness . . . that’s the story of 
UNIBOLT Flow Manifolds. 


THORNHILL ESD CRAVER CoO. 


P. O. BOX 1184 e HOUSTON, TEXAS 
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Theodor Swanson Edward Littlejohn 


Standard Oil Company (New Jersey) has 
| announced the appointment of Edward 
Littlejohn as assistant manager of the Pub- 
lic Relations department and Theodor 
Swanson, a nember of the department since 
1954 and head of the group that handles 
contacts with affiliated companies, also has 
been named an assistant manager. Other as- 
sistant managers of the department are 


: W. P. Headden and James Crayhon. 


J. E. Clare, a geologist at Bakersfield, Calif., 
for Superior Oil Corp., has been named 
| geologist at Billings, Mont. 


George H. Fentress has resigned from 
Baumgartner Oil Co., to become manager 
of explorations for Exeter Drilling Com- 
pany. Both firms are located in Denver. 


| } Warren Sheridan and Robert L. Kretz, in- 

: } dependent oil operators of Denver, have 
recently organized the Alpine Oil Company 
there. 


Creole Petroleum Corporation has an- 
nounced the election of A. T. Proudfit as 
director and president 
of the Corporation to 
: succeed H. W. Haight 
who has resigned in 
order to accept the 
position of director 
and chairman of the 
board of directors of 
The Carter Oil Com- 
pany, a subsidiary of 
Standard Oil Com- 
pany (New Jersey), 
. with headquarters in 
Tulsa. Proudfit served 
as president of Creole 
Petroleum Corpora- 
tion from February 
1945, through No- 
vember 1954, when he resigned to become 
a director of Standard Oil Company (New 
| Jersey). He has now resigned this position 

to return to Creole. 





A. T. Proudfit 


H. R. Shepherd of Ponca City, Okla., has 
been named assistant manager of Cities 
Service Oil Co.’s industrial relations divi- 
sion. He will supervise the labor relations 
phase of the division’s activities. Divisional 
activities having to do with employment, 
employe development and safety will be su- 
pervised by W. L. Ambrose, another assist- 
ant manager. Shepherd Joined Cities Serv- 
ice in 1947 as assistant to the president of 
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Cities Service Gas Co. Three years later, 
he was named director of industrial rela- 
tions for the gas company. He transferred 
to Cities Service Oil Co. in 1953 as super- 
intendent of labor relations and, last year, 
was named assistant manager at the oil 
company’s Ponca City refinery. 


James N. McCoy, petroleum engineer, has 
joined the staff of Cable & Stephens, 
Wichita Falls, Texas. He was previously 


with Gulf Oil Corporation in Texas, Okla- 
homa, Illinois, and Indiana. 





Frank R. Hardin 


Frank R. Hardin, consulting geologist, has 
opened offices in the First City National 
Bank. Hardin has worked for the Austral 
Oil Exploration Company in Houston and 
Lafayette, La., the past five years as an ex- 
ploration and district geologist. Before that 
time he was employed for five years by the 
Barnsdall Oil Company and the Sunray 
Oil Company in Lake Charles, La. 


James N. McCoy 


John J. Rupnik has dissolved the partner- 
ship of Rupnik and Ballou and has organ- 
ized a new company to be known as J. J. 
Rupnik and Co., with offices in the Mid- 
states Building, Tulsa. The firm will offer 
consulting services in petroleum explora- 
tion and seismic program management. 


C. E. (Gene) Gessner has been promoted 
to general superintendent of the natural 
gasoline division of Kerr-McGee Oil In- 
dustries, Inc. Gessner was formerly staff 
assistant engineer. 


Charles H. Dresbach has recently been 
appointed general manager, Bolivian Gulf 
Oil Corporation, an affiliate of Gulf Oil 
Corporation, Pitts- 
burgh. Dresbach suc- 
ceeds B. F. Hake in 
La Paz and Cocha- 
bamba, Bolivia, who 
is soon to retire. 
Dresbach began with 
Gulf Oil as a geolo- 
gist in Texas in 1929. 
He rejoined the com- 
pany after four years 
of absence in 1933 as 
geophysicist and 
party chief. Along 
with the same an- 
nouncement, Gulf has 
announced the appointment of Ben V. 
Faulkner as drilling superintendent of the 
same company. 





C. H. Dresbach 







































































SLICKEST 








USED AND RECOMMENDED i 


. . . especially under conditions 
where DRAG, TORQUE, OR THE 
HAZARD OF STICKING DRILL-PIPE, 
LINER AND CASING are encountered. 


SIX YEARS OF FIELD EXPERIENCE f 


have proved the effectiveness, 
versatility and trouble-free 
application of 


SOUTHWESTERN 
wef LAKE GRAPHITE. . 


Available through 
» your mud dealer. | 
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Fred H. Moore 
vice president and elected to the 
directors of Magnolia Petroleum Company. 
Moore, who first 
joined Magnolia as a 
geologist 23 years 
ago has been gen 
eral manager of the 
world-wide producing 
operations of Socony 
Mobil Oil Company, 
Inc., for the past 14 
months. In his new 
position, he will be re- 
sponsible to J. L. Lati- 
mer, Magnolia presi- 
dent, for all operations 





in Magnolia, one of 
the major domestic af- 
filiates of 
Mobil. 


Socony 


Fred H. Moore 


has been named executive 
board of 


The Texas National Bank of Houston, has 
named four new directors and three new 
members of the advisory board. J. W. 
McLean, formerly a senior vice president 
of the bank, was elected president to suc- 
ceed Harris McAshan. McAshan was 
named vice chairman of the board of di- 
rectors as was R. D. Randolph, formerly 
senior vice president. The new directors 
are Harold Burrow, executive vice presi- 
dent, Tennessee Gas Transmission Com- 
pany; Kline McGee, senior vice president 
of the bank; A. W. Tarkington, senior vice 
president, Continental Oil Company; and 
McLean. The new members of the Ad- 
visory Board are Donald McGregor, ex- 
ecutive vice president, T. J. Bettes Co.; 
Leon M. Payne, attorney, Andrews, 
Kurth, Campbell & Bradley; Ross Stewart, 
chairman of the board, Stewart & Steven- 
son Services, Inc. and associated com- 
panies. 





Pioneers 

in the research 
and development 
of magnetic tape 
for the recording 


of seismic data.. 


Much has been written about the exclusive 
FERRO-SHEEN process, and the unique, mir- 
ror-smooth surface of irish tape. Speci- 
fically, geophysically, this is what it means 
to you: 


Superior field results — manufactured with 
less surface lubricant than other brands, 
irish FeRRo-SHEEN is the world’s only 
geophysical tape resistant to dust and for- 
eign particle adhesion. 


Long-life storage and physical stability — 
achieved through exact oxide control and 
the use of permanently plasticized and non- 
embrittling tape and belts. 


Virtually no drop-outs—not even in the low 
5 cps to 5000 cps frequency range; and the 
lowest print-through of any tape. 


Increased toughness under use — assured by 
the Du Pont “MYLAR” polyester base. 









Consistently better recorder performance — 
irish FERRO-SHEEN, unlike ordinary tape, 
will not shed oxide to wear out or gum up 
recorder heads. In addition, ORRadio’s spe- 
cial Geophysical Transport, used for tape 
research and testing, guarantees maximum 
performance of irish FERRO-SHEEN with 
all types of recorders and heads 


Recommended by original equipment manu- 
facturers — Since the discovery that mag- 
netic recording tape is the best medium for 
recording seismic data, ORRadio Industries 
has pioneered in the development of Geo- 
physical Tape for multiple head recorders. 
irish Geophysical Tape, made by the 
exclusive irish FERRO-SHEEN process, 
meets every requirement in this field. That 
is why irish tape is recommended by 
leading manufacturers of Geophysical Re- 
cording Equipment. 


Complete information available from these irish tape representatives 


R. E. Salter, 208 Sidney Street, Houston, Texas, Tel. WAlnut 3-8720 
we Hays Jr., Box 12204, Dallas, Texas, Tel. EMerson 3-2021 
Erlanger Sales Company, 4217 W. Jefferson Blvd., Los Angeles. Calif., Tel. REpublic 1-2238 
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ORRADIO INDUSTRIES INC., opeiika, aicbame 


World’s Largest Exclusive Magnetic Tape Manufacturer 
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Gulf Oil Corporation has announced that 
Robert L. Boggs, vice president of the 
company, arrived in 
Houston recently to 
assume direction of 
Gulf’s domestic pro- 
duction activities. He 
has established head- 
quarters at Houston 
as a result of the cor- 
por: ation’s recent ac- 
tion in transferring 
all responsibility for 
production and ex- 
ploration activities 
throughout the United 
States to Houston. 
Boggs, a veteran ex- 
ecutive of the corpo- 
ration and a vice president since 1955, 
has previously been responsible for produc- 
tion and exploration from Gulf’s general 
offices at Pittsburgh. 





Robert L. Boggs 


Thomas M. McQuilling, Perth Amboy, 
N. J, was recently appointed general man- 
ager of the Marine department, American 
Oil Company. McQuilling has been man- 
ager of the Marine department of Hess, 
Inc., at Perth Amboy, and assumed the du- 
ties at his new post January 19. He succeeds 
Verne N. Drew. 


Richard H. Benish and Gordon D. Cloepfil 
recently opened a geophysical consulting 
office in Denver. Benish formerly was with 
Roger’s Geophysical and Tennessee Gas 
Transmission Co., and Cloepfil was for- 
merly with Geophysical Service, Inc. 


William K. Horn has joined the staff of 
H. J. Gruy and Associates as a methods 
analyst for the con- 

sulting petroleum and | 
geological engineering 
firm in Dallas. Horn 
has more than 15 
years experience in 
the oil industry, 13 of 
which were with Shell 
Oil Company in the 
New Orleans area. 
He was division chiel 
clerk in the produc- 
tion and drilling de- 
partments of Shell. 
Prior to joining Gruy, 


Horn was supervisor William K. Horn 
of accounts payable 


in the headquarters office of Slick Air- 
ways, Inc., in Dallas. In his new position, 
Horn will work with clients in the devel- 
opment of accounting methods and pro- 
cedures which are particularly applicable 
to the oil industry. 


Sam L. Jackson has been named operations 
manager for the supply and transportation 
department of Standard Oil Co. (Ind.), 
succeeding Richard E. Nelson, Jr., who has 
become president of Amco Trading Corp., 
a new Indiana subsidiary. Creed F. Gear- 
hart succeeds Jackson and Lyle W. Ewing, 
Jr., succeeds Gearhart as chief engineer. 


Frank M. Porter, president of the American 
Petroleum Institute and president of Fain- 
Porter Drilling Co., has been elected advi- 
sory director of the chemical Corn Ex- 
change Bank of New York. He will serve 
on the Chemical’s Rockefeller Center ad- 
visory board. 
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Edgar W. Owen, San Antonio consulting 
geologist, was honored recently at an “ap- 
reciation” banquet by The University of 
— geology department for his six years 
of service as lecturer and consultant to 
the University geology students. Owen, 
contributing his services without pay, has 
commuted one day a week from San An- 
tonio to teach a course in the history of 
geology and supervise geology technical 
sessions for graduate students. 





J. K. Jamieson 


J. K. Jamieson was recently elected presi- 
dent and director of International Petro- 
leum Company, Ltd. Jamieson succeeds 
M. L. Haider who resigned to become a 
director of Standard Oil (New Jersey), 
replacing Hines H. Baker who retired. 
Jamieson is currently a vice president and 
director of Imperial Oil Ltd. in Canada. 


Edgar W. Owen 


Hal H. Bybee, Houston, has been pro- 
moted to regional geologist for Continental 
Oil Company’s CATC marine region. He 
will continue to make his headquarters in 
Houston. Formerly senior geologist in the 
CATC marine region, he succeeds R. M. 
Dungan, who recently transferred to 
Conoco’s western region offices at Los 
Angeles. Bybee joined Conoco at Fort 
Worth in 1948. He later served as division 
geologist at Abilene, Wichita Falls and 
Midland, Texas, before transferring to 
Houston in 1956 as senior geologist in the 
CATC marine region. Before joining 
Conoco, he was associated for seven years 
with the geological department of another 
oil company at Tulsa. 


John H. Douma, man- 
ager of joint opera- 
tions for Sunray Mid- 
Continent Oil Co., 
Tulsa, has been 
named vice-president 
and manager of the 
company’s West Coast 
division, Los Angeles, 
succeeding F. W. 
(Dick) Borden, who 


resigned. 





John H. Douma 


A number of promotions and transfers of 
exploration personnel of Tennessee Gas 
and Oil Company, a division of Tennessee 
Gas Transmission Company, were an- 
nounced recently. Promotions announced 
were: Robert C. Honea, from staff geolog- 
ist at Houston headquarters to chief geol- 
ogist in Houston; Vernon T. Bolleter 
from district geologist at Corpus Christi 
to district exploration manager at Bell- 
aire, Texas; R. R. Brillhart, from district 
geologist to district exploration manager 
at Lafayette, La.; C. S. Algire, Jr., from 
geologist at Durango, Colo., to district 
geologist at Denver; Henry C. Dean, from 
geologist to district geologist at Bellaire; 
James J. Bollich, from geologist senior 
to district geologist at Lafayette; Robert 
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T. Bogan, from landman at Bellaire to dis- 
trict landman at Denver; A. G. Hobbs, 
from district landman at Calgary, Alberta, 
Canada, to division properties supervisor 
for the company’s Canadian division at 
Calgary; Clyde C. Hamblin, from land- 
man junior at Oklahoma City to landman 
at Midland, Texas, and Gordon Asbury, 
Jr., from landman junior at Durango to 
landman at Wichita, Kan. Those trans- 
ferred include D. C. Griffith, district 
landman, transferred from Wichita to 
Shreveport, La.; Gordon G. Geddes, land- 
man senior, from Midland to Oklahoma 
City; Ned H. Tanner, scout, from Mid- 
land to Jackson, Miss., and H. L. Meade, 
scout, from Oklahoma City to Midland. 


C. C. Herndon Jr., has joined Skelly Oil 
Co. as staff geologist in Midland, Texas. 


Arthur M. Mouser has been named man- 
ager of gas utilization for Tidewater Oil 
Co.’s central and southern divisions, with 
offices in Houston. He succeeds retired 
William H. Vaughan. 


B. J. (Bill) Robbins, drilling superintendent 
at New Orleans for Barnwell Offshore, Inc., 
has been elected a vice president and gen- 
eral manager of the Gulf Coast area opera- 
tions. 


Amos K. Smith, Milwaukee, Wis., has be- 
come manager of sales promotion and sales 
training department in the Chicago gen- 
eral office of Standard Oil Co. (Ind.). At 
Milwaukee he will be succeeded as market- 
ing manager of the northern sales region by 
Lawrence B. Kelly, operations manager for 
the region. 
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MARTIN-DECKER Combination Pressure Gauges and 
Volume Indicators Tell the Complete Hydraulic Story 


Two gauges are necessary, but two heads are not. Mud Pressure by itself does not 
tell the whole story. Both pressure and volume are needed. A pressure drop indicates 
trouble but is it a clue to a cut-out bit or tool joint, or is it a pump slowing down? 

Hydraulics are becoming the most important single factor in drilling wells. The 
driller must know what his pumps are doing in order to: protect his equipment, 
follow his hydraulic program and quickly note any troubles so that prompt action 
can prevent serious damage. Only with both pressure and volume information 





can you know the complete story of your hydraulic system. 
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Ed Houston has succeeded retiring Jeffer- 
son S. Ewing as general superintendent 
for Jake L. Hamon, independent oil op- 
erator, Dallas. Houston was South Texas 
and Louisiana division superintendent. 
Chester Phillips, West Texas division su- 
perintendent, succeeded Houston. Howard 
Shaw, West Texas division engineer was 
promoted to West Texas superintendent 
and P. P. Pittman, Freer, Texas, was 
transferred to Midland as West Texas di- 
vision engineer. 

William T. Ford, a petroleum engineer 
and a former partner in a Tulsa petroleum 
consulting firm, joined National Bank of 
Tulsa’s petroleum engineering department 
in January. Ford will assist D. Clayton 
Arnold, vice president and head of the de- 
partment, in the processing of oil loans. 





R. E. Hackbarth, who started with Texaco 
in south Texas in 1941, has been promoted 
to division geologist, Houston Division of 
The Texas Company’s 
domestic Producing 
department. His first 
job with Texaco was 
that of recorder’s 
helper. In 1943 he was 
stationed at Shelby, 
Mt., as a geologist in 
the Denver division. 
Two years later he 
was transferred to 
New Orleans division 
as a geologist. He 
came to the Houston 
division in 1952 and 
was advanced to as- 
sistant division geol- 
ogist in 1958, the job he held until his 
recent promotion. 


R. E. Hackbarth 
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Can be erected 
in 15 minutes! 


Model D-I-C $585 FOB plant 
Size 10’ x 10’ 
®@ Shipping case size— 
40” x 10’ x 14” 
@ Weight—550 lbs. 
@ Also available in size 
10’ x 20’, model 2D-1-C 
® Costs less than tents— 
let us prove it! 
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buildings. 


collapsible, 
portable, 
field housing. 


USED WORLD-WIDE. 


Model 
D-1-C 





$995 FOB plant 

Size 8’ x 10’ 

@ Fully insulated 

®@ Join several units together 
@ Weight—950 Ibs. 


® Shipping case size— 
8’ x 10’ x 15” 


PORTA-KAMP 
now offers: 


®@ Custom designed buildings to your specifications, 
extra heavy duty, steel skid mounted, collapsible 


® Complete camp outfitting, including all miscel- 


laneous supplies. 


® Export crating. 


PORTA-XKAMP MFG. CO., INC. 


P. O. BOX 7064 
HOUSTON 8, TEXAS 


For more data on advertised products, use Readers’ Service Cards, last page. 





D. H. Scott, formerly chief geophysicist 
for Hancock Oil Company, announced the 
opening of his consulting practice in Los 
Angeles. Scott was former chief geologist 
for Signal Oil and Gas Co., and explora- 
tion superintendent for Caltex in Aus- 
tralia. He has served with The Texas 
Company as a geologist for many years, 
division geophysicist of the Pacific Coast 
division and as head of the gravity depart- 
ment for U. S. and Canadian operations 
of The Texas Company. 


R. T. Fisher has been appointed em- 
ploye relations manager of Canadian Oil 
Companies, Ltd. Fisher has been associated 
with the company since 1933 and was 
formerly personnel manager. In his new 
capacity he will assume the added re- 
sponsibility of developing employe rela- 
tions policies throughout the company. 


Jaye F. Dyer has joined the staff of 
Apache Oil Corp. as division geologist in 
charge of new areas. 
Dyer formerly was 
exploration manager 
for Anderson-Prich- 
ard Oil Corp. in its 
Rocky Mountain 
area. Before that he 
was with Cities Serv- 
ice Oil Co. 


Eugene D. Smith has 
been appointed ad- 
vertising manager for 
Lion Oil Company, a 
division of Monsanto 
Chemical Company. 
The appointment be- 
Smith has 
been assistant advertising manager since 
1956, and he replaces Clarence R. Olson, 
who will remain as consultant in matters 
pertaining to advertising and sales promo- 
tion. Olson was originally employed in 
1936 as sales promotion manager and 
became advertising manager in 1939. 





J. F. Dyer 


came effective December 1. 


Daniel R. Gentry, chief division produc- 
tion clerk for Sinclair Oil & Gas Company 
at Houston has been promoted to adminis- 
trative assistant in the executive depart- 
ment and transferred to New Orleans, La. 
Gentry joined Southern Production Com- 
pany in 1938 and was the chief clerk in 
the production department at Fort Worth 
when Sinclair acquired Southern Produc- 
tion in 1956. 


Harry Wassall & Associates, consulting 
geologists, headquartered in Havana, Cuba, 
have established the Venezuelan Sample 
Laboratory in Caracas for the prepara- 
tion of field samples and well cuttings for 
paleontological study. The lab is located on 
Final Avenida, Casanova Quinta, Magda- 
lena, Caracas. Neal Van Middlesworth is 
the local representative of the laboratory. 


Algur H. Meadows, prominent Dallas oil- 
man and civic leader, has been elected a 
director of the Republic National Bank 
of Dallas. He is now chairman of the 
board of General American Oil Company. 


John H. Ashenfelter has been appointed 
an assistant to the director of industrial 
relations at Sun Oil Company. He is suc- 
ceeded as personnel manager, Philadel- 
phia area, by Harry Maxwell, Jr. John 
C. Agnew, Jr. replaces Maxwell as assist- 
ant personnel manager, Philadelphia area. 
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Fiberglass case (on 
all units) has inte- 
grally-molded steel 
brackets which pro- 
vide a means of 
attaching straps for 
portable use. 





Clevite’s New Seismic Recording System 


The First Truly Portable 
FM-AM 
Recording System 


Reduced Weight Load—Complete Flexibility 
Rectilinear Presentation 


The average weight of these units is 47 Ibs. Yet this 
system is comparable in performance and flexibility to 
the most advanced fixed systems. 

The Clevite Recording System can be used for either 
FM or Direct recording. Magnetic and photographic 
tapes can be recorded simultaneously. Monitoring can 
be accomplished by rectilinear sequential direct writing 
monitor, or by conventional oscillograph 

Signal-to-noise ratio is 52 db (without noise can- 
celling) and 60 db (with noise cancelling) 

In addition to these and other features, the Clevite 
system can be readily integrated into practically any 
existing system. 

We invite you to write for literature and arrange for 


a demonstration. 
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Houston 25, Texas 














MFR-1 MAGNETIC FIELD RECORDER 

28-channel, individually sprung FM or Unique belt drive system 

AM heads. Complete head bank is of stainless steel is 
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locked to precision fork 


able without tools. Single channel m4 
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Jim P. Ryan has been appointed division 
land man of the Rocky Mountain division 
of Kerr-McGee Oil Industries, Inc., in 
Denver. Ryan has been regional land man 
for Kerr-McGee at Midland, Texas, since 
May, 1956. Curtis Reagan, land man at 
the company’s New Orleans office, moved 
in to replace Ryan at Midland. Replacing 
Reagan at New Orleans is Glen Hughes, 
being transferred from the Oklahoma City 
office. 


Watt H. McBrayer of Bartlesville, has 
been named manager of industrial rela- 
tions for Cities Service Oil Co. (Del.) 
McBrayer succeeds Fred M. Butler, who 
is being transferred to the New York of- 
fices of the parent Cities Service Co. as 
assistant manager of industrial relations. 
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Jed B. Maebius 






Jed B. Maebius has been promoted to 
exploration 


manager of 
Tidewater Oil Com- 
pany. Maebius joined 
Tidewater in 1957 as 
senior geologist in the 
company’s home office 
in California. Before 
joining Tidewater, he 
spent 20 years with 
Gulf Oil Corporation 
in the Exploration de- 
partment, holding 
various posts, includ- 
ing chief geologist and 
assistant exploration 
manager in Gulf’s 
Tulsa division. 
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Marvin L. Hayes became an administra- 
tive assistant in the office of Chairman 
Frank O. Prior of Standard Oil Company 
(Indiana) December 1. With the com- 
pany for 18 years, Hayes has been assist- 
ant to the corporate secretary. 


T. W. McGuire has announced the forma- 
tion of the firm of T. W. McGuire and 
Associates, consultants in engineering, ge- 
ological and other technical problems re- 
lated to the petroleum industry. The new 
firm resulted from the dissolution of the 
firm of Kirkpatrick and McGuire of 
Shreveport, La. McGuire and Associates 
will make their headquarters in the Petro- 
leum Tower. In addition to McGuire, the 
firm includes Ray S. Waterman as head of 
the petroleum engineering section and 
Roger Wiley as head of the geological 
section. 


The Texas Company has announced the 
election of three new directors. They are: 
Gilbert W. Humphrey, president and di- 
rector of The Hanna Mining Company, 
Cleveland; Ogden Phipps, chairman of the 
board of Bessemer Securities Corporation, 
New York, and Dwight P. Robinson, Jr., 
chairman of the board of the Massachusetts 
Investors Trust, Boston. 


Shearson, Hammill & Co., investment 
bankers and security brokers, announce 
that Henry W. Reed has been admitted to 
the firm as a general partner in the Un- 
derwriting department. Reed has been a 
specialist in oil and gas company financing 
for Lehman Brothers since 1950. Previously 
he was a subsurface geologist with Creole 
Petroleum Corporation in Venezuela where 
he headed their oil field evaluation section 
He is a member of the board of directors 
of Dakamont Exploration Company and 
Rolo Manufacturing Company. 


Edward W. Machamer, Darien, Conn., 
and Richard G. Kreusler, New York, re- 
spectively, have been appointed regional 
employe and public relations managers 
for the American Oil Company. Both 
Machamer and Kreusler take over the 
newly created posts as part of Amoco’s 
recently announced improvements in its 
marketing organization. 


Lloyd D. Traupe, formerly assistant di- 
vision geologist of The Ohio Oil Com- 
pany’s Houston production division, re- 
cently was transferred to the general office 
at Findlay, Ohio, to serve on the staff of 
the chief geologist. Traupe is a member of 
the American Association of Petroleum Ge- 
ologists, Houston Geological Society and 
Geological Society of America. 


Gene B. Brown has recently joined Gulf 
Oil Corporation as a sales representative 
in the Petrochemical department. In his 
new position, Brown will engage in sales 
and sales development of Gulf’s expanding 
line of petrochemical products. 


D. G. Sidebottom, office manager, Dwight 
H. Smith, division geophysicist, and S. O. 
Eha, division geologist, are members of 
the staff of the new Phillips Petroleum 
Company office opened recently in Al- 
giers, Algeria. The new Phillips office was 
opened for the operation of concessions 
in the French Sahara. 


Burton W. Morris has been named division 
attorney in the Houston division of Sin- 
clair Oil & Gas Company. Morris suc- 
ceeds O. A. McCracken, Jr., deceased. 
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ON LAND...OFFSHORE 





the right DuPont seismic aids 
can mean accurate records at low cost 


ON LAND: 


Nitramon S ¢ Safest blasting agent made. Cannot be 
detonated by flame, shock, rifle bullets or standard 
blasting caps. Must be shot with Nitramon S Primer 
which is so insensitive it has never exploded in hundreds 
of tests with .30 caliber rifle bullets. 

DuPont Seismograph Hi-Velocity Gelatin 60% ¢« Recom- 
mended highly for great depths and for prolonged sub- 
mersion. Supplied with or without Fast-Couplers, the 
fastest and simplest means of assembling charges. 


Du Pont Seismogel * Economical gelatin for less severe 
water conditions, shallow holes, and for immediate fir- 
ing. With or without Fast-Couplers. 


Elcord Delay Unit « No ghosts, better signal, less noise. 
Unaffected by water. Impervious to heat or cold, highly 
insensitive to shock or friction. Immune to static elec- 
tricity. Can be assembled in any desired length. Accu- 
rate to + 3%. 

Du Pont Seismex PW « A very economical dynamite spe- 
Clally designed for shallow hole pattern shooting. Com- 
plete range of sizes. Works well in wet holes if loaded 
and shot on same day. 


SSS Electric Blasting Caps « Accurate ... dependable... 
Static resistant—these caps have everything. Outsell 
nearest competitor two to one. Packed to suit your con- 
venience. Duplex or single wires, spool-wound or figure- 
8 fold . . . lengths up to 400’. Nylon-plastic insulation 
won't crack in any weather. 


OFFSHORE: 


Nitramon WW « Gives same safety features as Nitramon 
S to offshore work. Economical. 10-, 1624-, 25-, 40-, and 
50-pound units. 


Water-Work Boosters « Specially waterproofed charges 
for priming Nitramon WW. Also used with gelatin dy- 
namite for additional assurance of detonation under 
exceptionally severe water conditions. 

For complete information on these products and for 
technical assistance on any shooting problem, contact 
your Du Pont representative or write to Du Pont, 
Explosives Department, Wilmington 98, Delaware. 
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DU PONT EXPLOSIVES 
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BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 



































IPE President Warren Names 
W. H. Rea Chairman for ‘Canada Day’ 


W. K. Warren, president of the Inter- 


national Petroleum Exposition, has an- 
nounced the appoint- 
ment of W. Harold 


Rea as host chairman 
for ‘‘Canada Day.”’ 
he special day will 
be May 18. Rea is 
president of Canadian 
Oil Companies, Lim- 
ited, a director of the 
Bank of Nova Scotia, 
also a director of 
Interprovincial Pipe 
Line Co., Power Cor- 
poration of Canada, 
Ltd. and Canadian 
Power & Paper Se- 
curities, Ltd. 

In making the announcement Warren 
said he was pleased to be able to receive 
the cooperation of the top people in the 
cil industry for the forthcoming oil show. 
“When persons who are as busy as Rea 
are willing to take their time to help, we 
know that the Exposition will be a suc- 
Warren added 
The fourteenth International Petroleum 


Exposition will be held in Tulsa, May 14- 
23, 1959 





W. K. Warren 


” 
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W. W. Clawson has been named a senior 
vice president of Magnolia Petroleum Com- 
pany. His appointment was effective as of 
January 1. In his new position he will be 
responsible for all producing operations, in- 
cluding exploration, exploitation, research 
and the natural gas departments. 


The Oil Industry Conservation Forum 
announces that chairmen of all five re- 
gional sub-committees have accepted ap- 
pointment. Heading the New Mexico- 
Arizona sub-committee is James E. Low of 
Amerada Petroleum, Tulsa; Herbert Hunt 
of Hunt Oil Company, Dallas, is chair- 
man of the Rocky Mountain group and 
A. E. Chester of Magnolia Petroleum, 
Dallas, heads the Louisiana-Mississippi- 
Arkansas-Alabama committee. The Okla- 
homa-Kansas chairman is L. E. Fitzjarrald 
of Phillips Petroleum, Bartlesville, Okla., 
while Harold Decker of Highland Oil, 
Houston, directs the Texas sub-committee. 
Jake L. Harmon, Dallas independent oil 
operator is chairman of the Forum steer- 
ing committee. Chairman of the Conser- 
vation Forum is E. B. Miller, Jr., of 
Tidewater Oil Company, Los Angeles, and 
Jerry O’Brien, immediate past president 
of TIPRO is vice chairman. 


John R. Rock has been named employe 
relations manager of Tidewater Oil Com- 
pany’s western division. Also announced 
was the appointment of Robert L. Mc- 
Kinnon as assistant division employe re- 
lations manager. Rock succeeds Gardiner 
Blackman, who was recently advanced to 
the post of employe relations manager in 
Tidewater’s home office here 


W. E. Leroux, former production manager 
for C. L. McMahon and Inland Produc- 
ers, Inc., and R. J. Sullivan, both of 
Tulsa, have formed a partnership to en- 
gage in oil exploration and production 
activities in the Mid-Continent area. 
Headquarters will be in Tulsa. 





Special Invitations 

. P. D’Artois, resident manager of 
Ohio Oil Co. of Guatemala, Guatemala 
City, and E. A. Graham, representative of 


the Continental Oil Co. in the Ohio 
group, discuss plans to attend the Inter- 
national Petroleum Exposition May 14-23, 
in Tulsa. Both men received personal in- 
vitations from the governor of Oklahoma 
and W. K. Warren, president of the ex- 
position. 


W. C. Summy and R. J. Tansey have 
been appointed vice-presidents of Sinclair 
Venezuelan Oil Company. Summy is gen- 
eral production superintendent for Sinclair 
in Venezuela, and Tansey is assistant 
treasurer of the company and manager of 
treasury affairs there. Both have been 
associated with the Sinclair organization 
for over 30 years. 


Felmont Oil Corp., has enlarged its oper- 
ational office at Owensboro, Ky. It will 
provide an office for staff personnel in 
other areas of the Tri-State field. 
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of the beaver hat, 
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CUT STUCK 

SAND LINES © 
INSIDE 
TUBING 
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M. M. Kinley Company, Licensees 


ABILENE, TEXAS—Hudson-Eads, Inc...OR 2-533! 
BAY CITY, TEXAS—J. P. Graham...... Cl 5-4526 
BEAUMONT, TEXAS 

Assoc. Eng. & Eqpt., Inc....TE 5-7046, ZF 8-2023 
CASPER, WYOMING—C. A. White.......... 3-5264 
GLENDIVE, MONTANA—C. A. White... EM 5- 
HOBBS, NEW MEXICO 


gare bey yl ib nsiecteeecanaseaee 3-5396 
HOU . . 
Assoc. Eng. & Equip. Co............... UP 2-0347 
HOUSTON, TEXAS 

Assoc. Eng. & Eaqpt., Ine.............. CA 5-1103 
KILGORE, TEXAS 

Davis-Kemp Tool Co., In@.........--.-eee0s 554! 
LAFAYETTE, LOUISIANA fe 

Assoc. Eng. & Eaqt., Inc...........0005- CE 5-677 
LAUREL, MISSISSIPPI 

Assoc. Ene, G& Bewlp. Ge... .ccccccccccccces 8-7588 
LIBERAL, KANSAS 

ED iin ok debt ede eneceeeuns Main 4-3598 
LINDSAY, OKLAHOMA 

Rainbo Service Co............sseeeeeees PL 6-2530 
MIDLAND, TEXAS 

Luccous Service & Eqpt. Co............ MU 2-163! 
OKLAHOMA CITY, OKLAHOMA 

Rainbo Service Co.......... ME 4-2131, ME 4-0105 
VIDALIA, LOUISIANA 

Davie-Kemp Teel Ce., 196....ccccccccscccccss 435 
WHITTIER, CALIFORNIA 

Kline Wire Line Co...........-.seeeee- OX 3-273! 
WICHITA FALLS, TEXAS 

Hudson-Eads, Inc, ........-sseeeeececes 322-8584 
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Petroleum Industry Electric 
Association and Petroleum 
Electric Supply Association 
(PIEA-PESA), Moody Center, 
Galveston, Texas. 
8-10 | API Division of Production, Eastern 
District, Spring Semi-Annual 
Meeting, Penn-Sheraton Hotel, 
Pittsburgh, Penn. 
13-14 | API Board of Directors Meeting, 
Sheraton-East Hotel, New York 
City. 
14- | Independent Oil Men’s Association 
of New England, annual meeting, 
Hotel Statler, Boston. 
14-16 | Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman, Okla. 
15-17 | National Petroleum Association, 
semi-annual meeting, Hotel 
Cleveland, Cleveland, Ohio. 
15-18 | API Division of Transportation, 
annual tanker conference, Jung 
Hotel, New Orleans. 
16-17 | Rocky Mountain Oil & Gas 
Association, Mid-Year Meeting, 
Casper, Wyo. 
16-18 | AIME, Pacific Northwest Regional 
Conference, Olympic Hotel, 
Seattle, Wash. 
19-23 | ASME, Oil and Gas Power Division 
Conference, Shamrock-Hilton 
Hotel, Houston. 
20-24 | Petroleum & Chemical Industry Short 
Courses, Safety Engineering, 
University Downtown Center, 
Lockett Hotel, the University of 
Oklahoma, Norman, Oklahoma. 
22-24 | API Mid-Continent District Meeting, 
Herring Hotel, Amarillo, Texas. 
22-24 | National Gasoline Association of 
America 38th annual convention, 
Baker & Adolphus Hotels, Dallas. 
23-24 | Sixth Annual West Texas Oil Lifting 
Short Course, Texas College, 
Lubbock, Texas. 
24- SPE of AIME, Gulf Coat Drilling and 4 
Production Practices Meeting, 
Lafayette, La. . ¢ 
26-28 | TIPRO, 14th Annual Meeting, 
| Baker Hotel, Dallas. . 
27-28 | Petroleum & Chemical Industr 
Short Courses, Automatic n- 
trol, Oklahoma Memorial Union 
Building, University of Oklahoma, 
Norman, Okla. 


s 


z 





27-28 | SEG, 12th Annual Midwestern Ex- 
eg Meeting, Cortez Hotel, 
- [1 Paso, Texas 


May 1/| API Division of Production, Pacific 
| Coast District, Biltmore Hotel, 
Los Angeles. 
; 
| 





API Division of Production Rocky 
Mountain District Meeting, 
Gladstone, Henning and Town- 
send Hotels, Casper, Wyo. 
| Society of Petroleum Engineers of 
AIME, Permian Basin Oil 
Recovery Conference, Midland, 
Texas. 
International Petroleum Exposition, 
Tulsa. Okla. 
27-29 | 14th Annual Short Course in Gas 
Technology, Texas College of Arts 
| and Industries, King8ville, Texas. 








Nomads’ Chapter monthly meet- 
ing: Los Angeles, second Wednesday, 
Jonathan Club, Wallace A. Sawdon, 
Secretary. Houston, second Monday, 
Ye Old College Inn, Harry E. Estes, 
Secretary. Dallas-Fort Worth, first 
Monday, Greater Dallas Club, Hank 
Davis, Secretary. Tulsa, Hotel Tulsa, 
Gilbert Swift, Secretary. New York, 
first Monday, Hotel Biltmore, Jesse 
E. Hickman, Secretary. 
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SAVE UP TO 60% IN PIPING COSTS! 


Now there’s no need to buy overweight pipe. Thanks to 
Victaulic engineering, you can select lightweight pipe “job- 
rated” to your conditions and install it the new VIC-EASY 
way. You'll cut costs of pipe, transportation, and handling 
—you'll save from 30% to 60% in man-hour installation. 


LIGHTWEIGHT PIPE in thicknesses 
from .065” handles high pressures. 
Leading mills make sizes 1%” to 12”, 
steel or aluminum, with VIC-EASY 
roll-grooved ends. 


VICTAULIC SNAP-JOINT COUP- 
LING assembles and locks by hand— 
no wrenches or tools required. Other 
bolted styles of Victaulic Couplings 
alternately usable. 





. VIC-EASY PORTABLE GROOVER 
rolls grooves into pipe in seconds. 
Manually or power-operated, this 
groover removes no metal...retains 
full wall thickness. 


4. VICTAULIC FULL-FLOW FITTINGS 
team up with our couplings and light- 
weight pipe to provide a complete 
VIC-EASY system...cuts costs of in- 
stallation and operation. 


For more data on advertised products, use Readers’ Service Cards, last page. 235 
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WELDED 
LEASE 
STORAGE 
TANKS 





M & V TANK COMPANY 
Wichita Falls, Texas 
TANKS — TREATERS 
SEPARATORS 


Steel Fabrication 
for the Oil Industry 











CLEAN OUT 
CHOKING SAND 


Excessive sand and sediment 
holds back your oil. For fast, 
easy clean out with fewer 
round trips and less down- 
time, use world famous Miller 
Sand Pumps. 


SAND PUMP SIZES 


0.0.—2'4, 3, 3%, 4%, 5, 5%, 7 in. 
Lengths—20, 25, 30 ft. 


Composite Catalog, Page 3400 


Write for descriptive price list 





Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla 
EXPORT OFFICES 


30 Rockefeller Plaza 
NeW YORK CITY 20, N. Y. 
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among INDUSTRY 


NOMAD Committee Plans International Party 


Members of the International Petroleum Exposition NOMAD committee make plans for 
their traditional International Party which will be held during the May 14-23, 1959 oil 
show. Don Collins, Republic Supply Co., IPE NOMAD chairman, says that 4,000 per- 
sons are expected to attend. Plans include “heavy hors d'oeuvres” in the international 
flavor and musical entertainment. Collins adds that the biggest problem to date is trans- 
portation and that his committee plans to have busses to transport international guests to 
and from the party. Standing, left to right, R. C. Glover, Baker Oil Tool Inc.; Gilbert 
Swift, Well Surveys, Inc.; and S. J. Raphel, IPE Housing Manager. Seated, Kenneth O. 
Hoevel, National Supply Co.; Geo. W. Davidson, Jr.; W. C. Norris, Division of Dover 
Corp.; John Pearce, Superior Iron Works & Supply Co. Inc.; E. L. Thomas, Executive 


Secretary, Tulsa NOMADS, and Collins. 





Geophysical Group Names 
New Officers for 1959 


Officers of the Southwest Louisiana 
Geophysical Society for 1959 have been 
announced. 

The officers include: Neal Clayton, Sohio 
Petroleum Company, president; John A. 
Standridge, Phillips Petroleum Company, 
first vice president; C. J. Seib, Marine Ex- 
ploration Company, second vice president; 
Frans H. Hammons, Pan American Petro- 
leum Corporation, secretary; J. S. Peterson, 
Sinclair Oil & Gas Company, treasurer, 
and E. L. Rickets, Forest Oil- Corpora- 
tion, district representative. 


Roger W. Sherburne 
Receives SEG Award 


Roger W. Sherburne of Sanford, Me., 
has been awarded a scholarship by SEG 
Foundation for second semester, 1959, 
study in Geophysics at the University of 
Tulsa. 

Sherburne’s award, for $250, brings to 
28 the total of scholarship grants made 
by the Foundation during the 1958-59 
school year. The SEG Foundation was 
established in January, 1958, by the So- 
ciety of Exploration Geophysicists to 
sponsor scholarship, teaching, and re- 
search in Geophysics. 


data on advertised products, use Readers’ Service Cards, last page 


In 1955 he entered the University of 
Tulsa, where he was president of the stu- 
dent chapter of the Society of Exploration 
Geophysicists during 1957-58. He received 
a scholarstic award from the Geophysical 
Society of Tulsa in 1957. 

Awards made by the SEG Foundation 
are from a trust fund maintained through 
donations from organizations and individ- 
uals interested in geophysical education 
and research. Sherburn’s award was spon- 
sored by Porta-Kamp Manufacturing Com- 
pany, Houston; Geophysical Service Inc., 
Dallas, and Western Printing Company, 
Tulsa. 


Wachter Selected to 


Receive Speller Award 

The 1958 Frank Newman Speller Award 
will be made to Aaron Wachter, director 
of research, Shell Development Corp., 
Emeryville, Cal. The award is made in 
recognition of achievements in corrosion 
engineering by the National Association 
of Corrosion Engineers, Houston. 

Dr. Wachter, who was 1954 president 
of NACE, has been active in corrosion 
research for many years. He has been head 
of Shell Development’s corrosion depart- 
ment since 1938. Wachter will receive the 
award on March 18, at the NACE con- 
vention in Chicago. 
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ENLARGING TOOLS? 


GRANT Makes Them All! 


eT ee es Any hole enlarging problem can be met economically 
with tools made by Grant. You may be opening a 
rat-hole off a whipstock...enlarging hole for the casing 
or production string...or underreaming for a thicker 
cement sheath. From a single source— Grant— you can 
get the right tool for the job at hand. 

Grant is the world’s largest manufacturer of hole 
enlarging tools, developed during more than 30 years 
of experience providing oil men with the finest tools 

of the oil trade. 

When hole enlarging is your problem — in any well, 
anywhere — it pays to know that, in enlarging tools, 
Grant makes them all! 


(j5RAN OIL TOOL COMPANY 





This is just one of the three families of Grant 
Tools made for reaming, hole enlarging and 
stabilizing. For full information on these, and 
a wide range of other down-hole and surface 
tools made by Grant, send for your copy of 
the complete Grant Catalog today! 





Main Office and Plant: 
2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIFORNIA 
Cable Address: GRANTOOL 


AVENAL, BAKERSFIELD, COMPTON, VENTURA, WILLOWS, CALIFORNIA + LIBERAL, KANSAS + HARVEY, HOUMA, LAFAYETTE, LOUISIANA + LAUREL, MISSISSIPPI + FARMINGTON, 
HOBBS, NEW MEXICO +» NEW YORK, NEW YORK « OKLAHOMA CITY, OKLAHOMA + CORPUS CHRISTI, HOUSTON, ODESSA, TEXAS - CASPER, WYOMING + EDMONTON, CANADA 
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Los Angeles NOMADS Inaugurate New Officers 


New officers of the Los Angeles Chapter of NOMADS were 
the Twentieth Annual Inaugural Ball at the 
Biltmore Bowl in Los Angeles. From left to right: Bob Gaylord, 
Wagner-Morehouse, Inc., senior regent; Art Marshall, H. C. 
Smith Oil Tool Co., deputy sergeant-at-arms; Andy Anderson, 
Pacific Perforating Co., sergeant-at-arms; Earl Daniels, Hydril 


inaugurated at 








a fit-O- raf ‘MIGHT HAVE 


SAVE 


A Pit-O-Graf can give adequate 
warning to prevent a blowout. But, it 
must be where the driller can see it, 
can take advantage of it. Here’s what 
users have to say: 

One oil company says— “Although 
blowout prevention is a matter of con- 
cern for the operator, the contractor, 
and the drilling crews, generally the 
driller is the key man.” 

Another company says—'Since a pit 
level indicator is so important, take 
these precautions to get the most good 





Lake Charles 


238 For 


HEmlock 6-2265 


THIS WELL 


out of it: Place the pit level recording 
instrument at or near the driller’s posi- 
tion on the derrick floor.” 

If the driller’s responsibility is not 
misplaced, then he can recognize the 
danger signals that precede every blow- 
out. With the Pit-O-Graf record before 
him, he can intelligently analyze the 
rate of gain or loss of mud as. recorded 
and thereby direct his crew in the 
orderly control of the situation at hand. 
In this case the threatened blowout 
would become one that does not happen. 


WARREN AUTOMATIC TOOL CO. 


3915 THARP STREET * HOUSTON, TEXAS 
Phone CApitol 4-2511 


New Iberia 
EMerson 9-9862 


Harvey 
FOrest 6-1441 
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Company, junior regent; Harry Hester, McCullough Tool Co., 
master of ceremonies; Tom Ashe, Globe Oil Tools Co., president; 
Taylor Bannerman, Technical Oil Tool Corp., vice president; 
Knight Templeton, Bowen ITCO, treasurer; Charlie King, 
Baker Oil Tools, Inc., assistant secretary; P. M. Bowen, Martin- 
Decker Corp., assistant treasurer. Not shown, Leo Cypher of 
Baash-Ross Tool Co., secretary, who was in Europe. 


_| Houston Geologist Named 


President of G.C.A.G.S. 


George C. Hardin, Jr., Exploration 
and Production manager for the Michel 
T. Halbouty Oil and Gas Interests, and 
executive vice president of the Halbouty 
Alaska Oil Company, has been elected 
president of the Gulf Coast Association 
of Geological Societies. 

Other newly elected officers are Lyle 
H. Harvey, John W. Mecom, New Orleans, 
vice president; Weldon C. Henkhaus, 
Arkansas Fuel Oil Corp., San Antonio, 
secretary; and James A. Wheeler, consult- 
ing geologist of Houston, treasurer. The 
G.C.A.G.S. is a federation of eleven local 
geological societies of the Gulf Coast 
Region with a membership of approxi- 
mately 5,000 geologists. The G.C.A.G.S. 
constitutes the largest region society of 
petroleum geologists in the world. 

Plans are being made for the Ninth 
Annual Convention of the Association to 
be held at the Shamrock Hilton Hotel in 
Houston on November 11, 12, and 13. 
The theme of the Convention will be 
“The Relation of Structure and Sedimen- 
tation,” and a number of scientific papers 
describing new data on the “why” and 
“where” of petroleum accumulation will 
be presented. Walter W. McMahan, Jr., 
geologist with Magnolia Petroleum Co., 
was appointed chairman of the conven- 
tion, and DeWitt Van Siclen, geologist 
with Pan American Petroleum Corp., was 
appointed editor of the Technical Trans- 
action Volume in which all of the scien- 
tific papers presented at the convention 
will be published. 


J. C. Williams Elected 
New AOSC President 


J. C. Williams, Jr., of Springhill, La., 
was elected president of the Association of 
Oilwell Servicing Contractors at their third 
annual meeting held recently in Dallas, re- 
placing J. F. McAdams of Hobbs, N. M. 
Williams has been an active member of the 
AOSC since it was founded in 1956 and 
served as first vice-president in 1958. 

Other officers to serve with him are Leo 
Kent, El Dorado, Kan., first vice-president; 
Jimmy W. Wilkins, Andrews, Texas, second 
vice-president; and Barney Foster, Odessa, 
Texas, treasurer. 

New directors added to the 30-member 
board of directors include Ralph Clarke, 
Hobbs, N. M.; Ike Dolan, Snyder, Texas; 
Bill Clayton, Crane, Texas, and R. E. 
Baggett, Wichita Falls, Texas. 

The Association of Oilwell Servicing 
Contractors, which has its home office in 
Dallas, will hold its fourth annual conven- 
tion again in Dallas in January, 1960. 
James E. Danheim is the executive-secre- 
tary of the association. 
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John S. Bell Named 
1959 SPE President 


John S. Bell, California area manager of 
Humble Oil & Refining Co., officially took 
office as 1959 presi- 
dent of the Society of 
Petroleum Engineers 
of AIME during the 
AIME Annual Meet- 
ing held in San Fran- 
cisco, recently. Others 
taking office at that 
time included two vice 
presidents and five 
members of the so- 
ciety’s board of direc- 
tors. A member of 
AIME since 1939, Bell 
is a past chairman of 
. the East Texas Sec- 

John S. Bell tion, Production Engi- 
neering Committee, and AIME Nominat- 
ing Committee. He was for three years a 
member of the Petroleum Branch Executive 
Committee and the Council of the Pacific 
Petroleum Chapter. 

Vice-presidents assuming office will be 
M. Buford Penn, chief unitization engineer 
for Sunray Mid-Continent Oil Co. in Tulsa, 
and Raymond E. Howard, regional petro- 
leum engineer with The Atlantic Refining 
Company, Midland, Texas. 

Coming into office as a member of the 
society's board of directors will be Lewis 
Finch, Jr., chief engineer for the Produc- 
tion Dept. of Pan American Petroleum 
Corp., Tulsa. Finch will serve a one-year 
term. Board members beginning three-year 
terms are: L. Preston Wharton, The At- 
lantic Refining Co., Dallas; John A. 
Rodgers, Gulf Oil Corp., Lumberton, Miss.; 
Henry M. Krause, Jr., Humble Oil & Re- 
fining Co., Houston; and Clifford R. Horn, 
Panhandle Eastern Pipe Line Co., Liberal, 


Kan. 








Rocky Mountain Geologists 
Elect David Evans President 


Rocky Mountain Association of Geolo- 
gists, Denver, recently elected David M. 
Evans, independent, as its president. Fred 
Jensen, Juniper Oil & Mining, is first vice 
president; Eugene Shearer, Knox, Berg- 


man & Shearer, second vice president; 
John Deuth, Superior Oil, secretary-treas- 
urer; and Charles Severy, Hiawatha Oil & 
Gas, and Gordon Hurd, independent, coun- 
selors. Seated (left to right) in the picture 
above, are Jensen and Evans. Standing are 
Deuth and Shearer. 
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Houston API Installs New Officers 


New officers were installed at a recent meeting of the Houston chapter of the Ameri- 
can Petroleum Institute. The new officers shown from left to right are: Len Williams, 
The Atlantic Refining Company, program chairman; John Bozeman, Dowell Division, 


secretary-treasurer; B. O. (Duke) Ellington, Baker Oil Tools, chairman; James L. 
Wilson, The Atlantic Refining Company, first vice chairman and J. D. Norton, Hughes 
Tool Company, entertainment chairman. Other officers named but not shown are: 
Darrell Smith, The Texas Company, second vice chairman; A. L. (Mac) Harrington, 
National Supply Company; membership chairman; E. J. Slavinski, Gulf Oil Corpora- 
tion, arrangements chairman, and Ed McGhee, Oil and Gas Journal, publicity. 
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Hole Maker 
| ROCK \ Pike we 


For air or water — a 3-cone rock bit made of the highest Nickel _ | 
Moly steel in a full range of sizes from 2-15/16” to 7%” in 
both shale and hard rock types of slim hole and shot 
hole drilling. 
Consistency and finest quality guaranteed 
through heat treating in newest automatic 
furnaces. All bearing surfaces are 
ground finished. Ball bearings and 
roller bearings throughout bear- 
ing assembly make the anti- 
friction K-Type and Hole- 
Maker the freest 
rolling bits. 






MANUFACTURED BY 








MANUFACTURING CO., INC. 
ROS P. O. Drawer 24 
TONKAWA, OKLAHOMA 
Phones 143 and 144 








239 


For more data on advertised products, use Readers’ Service Cards, last page. 











What’s Happening 


amon: 
SERVICE and 
SUPPLY MEN 


Henry G. Bell, Jr. 





John W. Wilson 


Sperry-Sun Well Sur- 
veying Company re- 
cently announced the 
following personne] 
changes: The promo- 
tion of Henry Grady 
Bell, Jr. to district 
manager of the New 
Orleans office where 
he had been a district 
representative since 
1956. Previous to that 
Bell was district rep- 
resentative of the La- 
fayette office, and ~ 
salesman at the Mar- W. R. Angelle, Jr. 
shall, Texas, office. 

John William Wilson has been appointed 
district representative of Sperry-Sun Well 
Surveying Company at Odessa, Texas. 
Prior to his promotion, Wilson served as 
a salesman for the New Orleans Office. 
Wilburn Kemy Angelle, Jr., has been made 
district manager of the Lafayette office. 
Previously he ha dserved as district repre- 
sentative and salesman there. 





ahs 


Jones & Laughlin Steel Corporation will 
open a resident sales office in Midland, 
Texas. R. E. Schrock, sales representative, 
and Richard L. Tuck, field engineer, both 
will be attached to the new office, which 
is under the direction of D. M. Griffith, 
J&L’s Houston district sales manager. 


George West has been appointed South 
Louisiana representative for Well Equip- 
ment Manufacturing 
Corporation. He will 
have his headquarters 
in New Orleans. West 
has five years oil in- 
dustry experience, the 
last three is sales and 
service. For the past 
year, he has worked 
in South Louisiana 
and for the years pre- 
ceding, was in the 
Rocky Mountain ter- 
ritory. In addition 
to his sales and serv- 

George West ice experience, West 
. {ia was with the market- 
ing division of Conoco for two years. 
Prior to that he worked in the oil fields 
of West Texas and New Mexico 
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Rowland E. Gano has been appointed 
manager of the Greensburg, Ky., store of 
U. S. Steel’s Oil Well Supply Division. 
Gano was employed by Oilwell in 1947. 
He left the company in 1951 and returned 
in 1955 to Beattyville, Ky., where he was 
located prior to his present appointment. 
The transfer of Harmon Holcomb, Jr., 
field representative for the U. S. Steel’s 
Oilwell Supply Division has also been an- 
nounced. He was transferred to Laurel, 
from Brookhaven, Miss. Holcomb was em- 
ployed by Oilwell in 1952 in Snyder, 
Texas, and was transferred in 1953 to 
Denver City, Texas, where he was ap- 
pointed field representative two years later. 
He was transferred to Beaumont, Texas, 
in 1957 and in 1958 to Brookhaven. 


Jack B. Laramy has been appointed man- 
ager of sales of the Worthington Corpora- 
tion, Harrison, N. J. 
Division. Laramy 
joined Worthington 
Corporation in 1929. 
He served as a gen- 
eral line salesman and 
then as Assistant 
manager of the Chi- 
cago district office un- 
til his appointment in 
1951 as manager of 
the corporation’s 
Marketing Research 
department. For the 
past three years, he 
has served as assistant Jack B. Laramy 
manager of the Mar- 

keting division and Eastern Regional Sales 
Manager. 


Richard E. Drane has joined the sales 
staff of Enardo Manufacturing Co., Tulsa. 
He will work out of the company’s Tulsa 
headquarters. Drane has just received his 
discharge as a lieutenant in the Army 
Corps of Engineers. Before entering serv- 
ice he was sales engineer for Black, Sivalls 
and Bryson, Inc. 








D. L. Rose 


Richard E. Drane 


D. L. Rose has been appointed water-flood 
engineer in production equipment section, 
General Product Sales department at Jones 
& Laughlin Supply Division, Tulsa. Rose 
joined the Atlas Supply Division of Jones 
& Laughlin at Muskogee, Okla., as a 
draftsman and sales engineer in 1952. In 
1956 he was transferred to the Tulsa office 
as engineer in the General Products Sales 
department. 








Manuel L. McAlister 
has been appointed 
vice president, manu- 
facturing of the H. C. 
Smith Oil Tool Com- 
pany. McAlister has 
been associated with 
the company for the 
past 23 years, joining 
the firm in 1936 when 
it was formed. For the 
past four years he 
has been manager of 
manufacturing opera- 
tions. 





Manuel McAlister 


Samuel D. Greiner has been promoted to 
assistant products manager, Motor-Driven 
Compressor Sales by Cooper-Bessemer 
Corporation. In his new position, Greiner 
will devote his time principally to the 
application of motor-driven compressors 
for use on pipe lines, industrial air, chem- 
ical and petrochemical processing. 


Dowell Incorporated has announced sev- 
eral personnel changes in that firm’s 
Rocky Mountain branch of operation. 
M. E. (Cotton) Heslep, formerly sales 
engineer at Williston, has been transferred 
to Riverton, Wyo., where he will take 
charge of the sales work for the area. 
G. A. Berry is moving from Worland to 
Williston as service engineer, replacing 
V. D. Warnke who is moving to Worland 
where he will be service engineer. 


Roy Coats has been appointed works man- 
ager and Le Roy Cope as purchasing 
agent for Globe Oil Tools Company. Coats 
has had several years experience in pro- 
duction and administration work. He was 
formerly with Harnischfeger Corporation 
of Milwaukee, Wis., and H. C. Smith Oil 
Tool Company. Cope has spent much time 
with oil field equipment manufacturing 
companies and is a member of the Na- 
tional Association of Purchasing Agents. 


A. A. Hardy has been appointed to the 
newly created position of director of En- 
gineering and Re- 
search for W. C. 
Norris, Manufacturer, 
Division of Dover 
Corporation, Tulsa. 
Prior to his promo- 
tion Hardy was chief 
engineer, a position 
he has held since 
joining the company 
in 1946. He is the au- 
thor of several tech- 
nical papers dealing 
primarily with Sucker 
Rod design, applica- 
tion, use and care, 
and he is recognized 
as an authority in the 
field of Sucker Rod Pumping. Hardy is a 
member of the Oklahoma Society of Pro- 
fessional Engineers, the National Society 
of Professional Engineers, the Engineers 
Club of Tulsa, the American Petroleum 
Institute, the American Society of Me- 
chanical Engineers, the American Society 
of Metals and a member of the Adminis- 
trative Committee of the West Texas Oil 
Lifting Short Course Association at Texas 
Technological College. He received his 
B.S. degree in engineering from the Uni- 
versity of Wisconsin. 





A. A. Hardy 


McCullough Tool Company has announced 
several personnel changes in the company’s 
eastern division. W. H. Harvey has been 
promoted to district sales and service man- 
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Remedial Versatility 
WITH HALLIBURTON 
“DM-DC"’ 


DRILLABLE SQUEEZE PACKERS/ 
BRIDGE PLUGS 














Simple design... easy to run in and set on tubing, drill pipe or wire line—for general 
application in any well... regardless of depth or pressure; effecting a positive fluid shut- 
off from either direction... establishes the “DM-DC” Drillable Squeeze Packer as the 
industry’s most versatile tool for either squeeze cementing, or as a bridge plug. 
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These high quality and dependable squeeze packers are used to form an effective | 
plug in “squeezing” cement or fluid below packer through tubing or drill pipe at any 
predetermined point behind liner or casing; around shoe or shoe joint. Can also be used 
as casing bridge plugs for preventing movement of fluid through packer from 
either direction. 

Type “DM” is constructed of high strength “drillable magnesium alloy” for squeezing 
or temporary bridge plugs... type “DC” is made of high strength “drillable cast iron” 
for squeezing or permanent or temporary bridge plugs. 
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Several additional advantages and outstand- 


ng features of this packer are: 


e Tubing and circulating valve are free from 
packer before squeezing begins; can be picked 
up as desired between stages. 

e Tubing and circulating valve can be removed 
from well any time for tubing leak repairs; then 
re-enter the packer. 


DAINGIINNIIINS 


Hh! Mm. 


¢ No strain is taken on tubing while squeezing. 
e Packer will withstand any pressure that can 
safely be put on casing or tubing. 


eon. 


e The back pressure valve is the sealing cup type 
which provides a more positive seal. 


7 








¢ Can be set with Halliburton Electrical Wire Line 
Setting Tool, and the “DCM” Cup Type Setting 
Tool... methods that afford substantial savings 
in time, wear on casing, tubing, drill pipe and rig. 
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A shut-off sealing plug to prevent contamination, 
may be pumped down 2” or 242” tubing, between 
fluids, and shut off in the packer. 

A “DM-DC” Squeeze Packer may be con- 
verted into a bridge plug by dropping a sealing 
plug down through the tubing or installing a per- 
manent sealing plug before running into well. 
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SQUEEZE PACKER 
ASSEMBLY AND JUNK 
SHUT- OFF CATCHER 


SEALING PLUG 2 
SEALING PLUG 


"284 SERevVIiCcetE CENTERS .4432 Bae MINUTES AWAY FROM YOUR Rt G** 





SEALING 
HALLIBURTON OIL WELL CEMENTING COMPANY « DUNCAN, OKLAHOMA PLUG 
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CEMENTING SERVICES PERMANENT | al. 
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ager of the Victoria, Texas, district. For- 
merly an area salesman, with headquarters 
in Dallas, Harvey has been with McCul- 
lough since 1947. David M. Glass has 
transferred from Luling to Victoria, Texas, 
as district sales representative and Charles 
A. Marion is at Luling as Southwest area 
salesman. Bill Rimes has been appointed 
district sales representative at New Iberia, 
La. Recently promoted to positions as dis- 
trict sales representatives were Jack N. 
Lawson, Salem, I/l.; Benjamin A. Newton, 
Hays, Kan., and Robert W. Sullivan, Ol- 
ney, Ill. The latter three men were all 
previously service unit operators in their 
respective districts. 


The Daniel Orifice Fitting Company held 
its annual stockholders’ meeting at its 


Houston office recently and appointed 
the following officers: William A. Griffin, 
Jr., chairman of the board and president; 
J. Virgil Moore, first vice president in 
charge of Engineering and Sales; John W. 
Whalen, second vice president in charge 
of manufacturing; Malcolm J. Bell, secre- 
tary-treasurer; and Alphonsine Ring, as- 
sistant secretary. Directors appointed for 
1959 include Glenn W. Daniel, Mrs. June 
G. Daniel, William A. Griffin, Jr., Joseph 
G. Holdenried and J. Virgil Moore. 


B. M. Ashbaucher, for the past year man- 
ager of Chicago district sales for the di- 
vision of United States Steel Corporation, 
has been named to replace retiring Clar- 
ence T. Gilchrist, as area manager of 
sales—western area 











For maximum SAFETY 
have your preventers tested 
after they have been nippled-up 












Fast, Efficient 
Service 

on all types of 

HYDROSTATIC 
TESTING 





1 Gathering systems 
2 Flow lines 

3 Choke manifolds 
4 Control manifolds 
5 Tubing or casing 
¢ Plain end 
*T&C 










Insure the safety of your personnel, and get 
greater protection for your investment through 
proper testing of your blowout preventer 
equipment after it is nippled-up on the rig. Our 
complete service includes high pressure pumps 
for testing up to 15,000 p.s.i., operators 

trained to efficiently test all types of preventers, 
and test plugs to fit all types of wellhead 
equipment—dual or single. Kelly cocks and 
choke manifolds are included in initial blowout 
preventer test—all in one testing. 


@ Call CApitol 5-1695 for experienced, 
dependable cold-water testing anywhere 
in the Gulf Coast area—24-hour service. 





Line pipe and tubing for temporary oil-gas-water lines 


Drill pipe—Sizes 2%” to 412” » 


P. O. Box 1331 
Box 1415 O 
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Dean Walling has been elected president, 
replacing Henry Salvatori, of Western Geo- 
physical Company. Salvatori has stepped 
into the newly created 
post of chairman of 
the board of directors. 
Walling was executive 
vice president and 
general manager be- 
fore his recent promo- 
tion. He started as 
party chief in Califor- 
nia on the first crew 
organized by Western. 
He was promoted to 
supervisor in Califor- 
nia, and in 1936 was 
transferred to Dallas 
and became general 
supervisor of the Mid- 





Dean Walling 


| Continent, Rocky Mountain and Gulf 


Coast operations. In 1938 he returned to 
Los Angeles as vice president and, subse- 
quently, was named executive vice presi- 
dent and general manager. 


David B. Schulz has joined the B B M 
Drilling Company as West Texas division 
drilling superintendent. Schulz assumed his 
duties last December and will make his 
headquarters in Midland, Texas. 





J. V. Spalding H. L. Hawkinson 





R. O. Branyon W. J. Brady 


Bethlehem Steel Company, Supply Divi- 
sion, announced the promotion of J. V. 
Spalding to general manager of sales to be 
located at Tulsa. H. L. Hawkinson, Jr., 
has been appointed Gulf Coast division 
manager; R. O. Branyon, sales manager- 
Rolo Products and W. J. Brady, division 
sales manager-projects, all of the latter 
to be located at Houston. 


Walter Lahman has recently joined the 
sales department of Instruments, Inc., 
Tulsa, wholly owned subsidiary of National 
Tank Co., to be primarily in charge of 
direct sales order handling. 


Lufkin Foundry and Machine Company 
has announced the transfer of Ben M. 
Queen from Lufkin’s factory at Lufkin, 
Texas, to their Mid-Continent division 
office at Tulsa, where he will be a sales 
engineer. 
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L. E. Carr, many years manager of Cum- 
mins Engine Company, Incorporated, has 
been named resident 
manager of the newly 
formed company, 
Cummins Diesel In- 
ternational Ltd. The 
new company, a 
wholly-owned subsidi- 
ary of Cummins En- 
gine Company, Inc., 
was established to 
promote the sale and 
service of Cummins 
Diesel engines in in- 
ternational markets. 
The new firm’s offices 
are headquartered in 
Nassau, with addi- 
tional offices soon to be opened in Europe 
and South America. 





L. E. Carr 


M. R. Chance has been appointed chief 
metallurgist for W-K-M, a Division of 
ACF Industries, Incorporated, effective im- 
mediately. Chance, who will be responsible 
for all metallurgical functions, came to 
W-K-M after six years with Reed Roller 
Bit Company, Houston. Prior to that he 
was with the U. S. Army Ordnance Re- 
search and Developmnet branch in Wash- 
ington, D. C. 


Drillers Engine and Supply, Inc., Okla- 
homa City has been appointed Oklahoma 
and Texas Panhandle distributor for Her- 
cules Motors Corporation, Canton, Ohio. 


C. R. Conklin has been promoted to the 
position of assistant general sales manager 
of ee Rubber Division of Lee Rub- 
ber & Tire Corpora- 
tion. In his new ap- 
pointment, Conklin 
will assume the duties 
formerly handled by 
J. M. Hughes who has 
resigned. Conklin 
joined Republic in 
1926 as a salesman in 
the Philadelphia and 
Baltimore areas. In 
recent years he was a 
special representative 
stationed in Washing- 
ton, D. C., and in 
1947 was appointed 
eastern district man- 
ager of the company, which position he 
held until his most recent promotion. 





C. R. Conklin 


Joel Hunter, president of the Crucible 
Steel Manufacturing Company, Pittsburgh, 
has been named to the board of directors 
of Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, and Beauchamp E. 
Smith, general manager, Hydraulic divi- 
sion, Allis-Chalmers, York, Penn., has 
been elected a vice president of the com- 
pany. Hunter has been president of Cruc- 
ible Steel since 1954 and Smith previously 
was president of the S. Morgan Smith 
Company, which recently became the 
York Works of Allis-Chalmers. 


Robert R. Reed has been named regional 
sales manager of the Gulf area for Lone 
Star Steel Company. The appointment is 
effective immediately. Reed, a native of 
Texas, graduated from North Texas State 
college in 1954 and joined Lone Star Steel 
shortly thereafter. He resides in Houston 
and will continue to work of Lone 
Star’s Houston office there. 
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Macro, Limited, of Calgary, Alta., has 
been appointed ‘sales representative for all 
products of Oil Metering and Processing 
Equipment Corp., Macro, Limited is 
headed by Larry Darling, a graduate pe- 
troleum engineer from Alberta and Texas 
universities. Darling has practiced profes- 
sionally in Alberta and Saskatchewan. 


W. C. Norris Manufacturer Division of 
Dover Corporation announces the appoint- 
ment of Gordon Shay, Jr., to the sales 
staff of the Gulf Coast division, Houston, 
and of B. C. Robinson as Canadian divi- 
sion manager with headquarters at Cal- 
gary. 


Southwest Gas Supply of Houston, offer- 
ing services in gas gathering and market- 
ing, has announced that Stanley Pyndus, 
petroleum consultant, has recently been 
named general manager of the firm. 





Everett L. Case 


E. A. Murray 


E. A. Murray has been appointed man- 
ager of the newly combined Sales & Serv- 
ice at the Worthington Corporation Com- 
pressor & Engine Division. Murray has 
been serving as manager of Compressor 
Sales. Replacing Murray in his former ca- 
pacity is Everett L. Case. 











Model A-11 King Winch on A-120 (4x4) all-wheel-drive 
International truck.* 


ook a i 








ah CD-8116 King Winch on 1958 Chevrolet Model 31 
(4x4). 


Model 151) King Winch on Willys Jeep. 












Koenig Jeep cabs 
and King 
Winches for 
Willys vehicles 
are available 
through Willys 
Motors, Inc., and 
Willys-Overland Export 
Corp. distributors or 
dealers. Write for free 
descriptive literature. 





For more data on advertised products, use Readers’ Service Cards, last page. 


‘ for Willys, International, Chevrolet, 
GMC, Ford, Land Rover and other vehicles 
COMPLETE, READY-TO-INSTALL KING FRONT- 
MOUNT WINCH ASSEMBLIES FEATURE: 
e@ winch side arms to reinforce truck 
frame 
@ bronze-bushed, 
rollers 


4-way cable guide 


e cable drum guard 

e@ heavy-duty pipe bumper 

e@ needle-bearing, universal-joint spline- 
shaft drive assembly 

@ Timken bearings on worm 


King Winches keep you moving through 
the most difficult terrain . .. you get 
action where there’s no traction with 
dependable pulling power. King power 
winches have pulling capacities of 8,000 
to 19,000 Ibs. 


* King Winches for International 
trucks are available through Inter- 
national-Harvester dealers. 
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Full Cab and Model 151) King 
Winch Illustrated 






KOENIG ALL-STEEL CABS HAVE THESE SUPERIOR 
FEATURES: 


e PROTECTION 
e COMFORT e CONVENIENCE 


Roll-down windows, full opening .. . full 
panel-board head lining and masonite door 
lining . . . safety glass throughout . . . all-steel 
welded construction . . . door locks. 


e SAFETY 


IRON WORKS, Inc. 


P. O. BOX 7726 ° 


HOUSTON 7, TEXAS 
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SLOT PERFORATING now offered NATION WIDE by 
PERFORATING GUNS ATLAS CORPORATION 


SHOOT BIG 


WHEN YOU WANT 


Bb 
PRODUCERS 
















Warren Hollier has been promoted re- 
cently from manager of services in the 
Rocky Mountain division to division man- 
ager of Houston Oil Field Material Co. 
Hollier will have charge of both sales and 
services. He will headquarter in Casper 
Wyo. He has been with HOMCO for 11 
years, the last five of which have been in 
the mountain states. 











b 














Warren Hollier Harvey R. Wilson 





Harvey R. Wilson has been recently 
named manager of the Waukesha Motor 
Company’s service division, according to 
a recent announcement. Wilson has been 
a part of Waukesha’s service organization 
since 1927. In his new post as service 
manager, he will direct all phases of the 
nation-wide Waukesha service organization 
activities. 














TWO YEARS OF 
FIELD USE PROVES 
THE MERIT OF 
SLOT PERFORATING 


COMMON JET OR BULLET 


PRODUCTION FIGURES 
CONFIRM THE ADVAN- 
TAGES OF LARGER HOLES 


NEW WELLS 

@ 1. Production rate holds while offset wells decline rapidly on one year test 
e 2. Fewer reworks and cleanout problems e 3. Less pressure while treating 
e 4. Comparable to open hole completion 


OLD WELLS 


® 1. Old production increased from 8 to 87 bpd; production one year later 56 bpd 
® 2. Most effective method of stimulating production since fracturing was intro- 
duced, as proved by actual figures on many wells 


WATER FLOOD 


® 1. Twenty-eight times larger entrance hole allows greater input at lower pres- 
sures. As an example a 292 bpd input well at 720 lbs. pressure was increased 
to 570 bpd at 460 lbs. pressure ®@ 2. More uniform distribution of fluid. 































ACTUAL SIZE PHOTOGRAPH OF Y% STEEL 
PLATE SHOT WITH SLOT AND JET. 


DEMAND SLOTS 
ON YOUR NEXT JOB 
MORE OPERATORS ARE 
EVERY DAY 


Developed by ADVANCED OIL TOOLS 
General Offices: 400 First National Bldg. 
Ph. 723-0731 Wichita Falls, Texas 


Inc. 
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Robert D. Butler has been appointed sales 
manager, Plug Valves for W-K-M, a divi- 
sion of ACF Industries, Incorporated. But- 
ler has been with the company five years 
and has served in the southeastern United 
States. Last year Butler was promoted to 
assistant sales manager, plug valves. He 
will continue to make his office headquar- 
ters in Houston. 
















General Electric has announced two key 
appointments in its two-way radio sales 
organization. John E. Strehle has been ap- 
pointed Southern Florida district sales 
manager at Pompano Beach and Jack Na- 
jork has been placed in charge of the GE 
two-way radio office in Chicago. 





H. Maurice Banta has been appointed as- 
sistant director, research and technology, 
for U. S. Steel’s National Tube Division. 
Banta, who has been 
a research associate at 
Battelle Institute, Co- 
lumbus, Ohio, has had 
a distinguished career 
in metallurgy and re- 
search and is the au- 
thor of numerous | 
technical papers deal- 
ing with steel making, 
welding, the perform- 
ance of oil country 
tubular products and 
the metallurgy of pipe 
lines. He joined Jones 
& Laughlin Steel Cor- 
poration as a research 
metallurgist in 1930 and in 1942 became 
associated with Battelle Institute. At Bat- 
telle, Banta was active in studies of the 
weldability of steel for airframes and air- 
plane engine mounts, the investigation of 
gas-transmission pipe line failures, the de- 
velopment of weldable high-strength steels, 
and the development of nondestructive 
tests for drill pipe. One of his most im- 
portant responsibilities was heading up the 
study which solved problems involved in 
drill-string failures. 





H. Maurice Banta 
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W-K-M’s Crdtive Engineering 


Advantages of 


E assures the dependable performance of AC fw Lubricated | 
W-K-M’s QC f* Lubricated Plug Valves Plug Valves 

4 These versatile valves have full pipe 

ns area openings. They provide through- | 

t Lubricated plug valves are the work-horse valves of industry. conduit flow with minimum turbulence 

f They’re versatile, they’re economical, they’re readily available. and minimum pressure drop. 

But one lubricated plug valve is not “just as good as another!” They can be installed in any position. 

- The ACF Cylindrical Plug Valve has many advantages. They can be serviced quickly. 

Pd 5 se data , ; : They are safe against rupture while | 

: W-K-M’s creative engineering has designed the ACF valve to give lubricating—excess lubricant escapes visi- 

‘ you longer life, greater efficiency, minimum maintenance. W-K-M bly to the atmosphere around the neck 

y production pays constant attention to the manufacturing details that of the plug; this eliminates build-up of 

i | Spell the difference between a “pretty good valve” and the best you lubricant pressure, prevents lubricant 

“ can use. W-K-M tests every ACF valve against requirements much from escaping into the line. 

h beyond the use for which it is rated. Lubricant protects against corrosion. 

aa In short, W-K-M’s creative engineering assures you dependable Available in semi-steel, Ni-resist, car- 

° performance from every ACF Lubricated Plug Valve in your plant. bon steel, bronze and aluminum. 


“ 
: Division or QCf innustrRies 
WRITE FOR CATALOG 400 -= -= INCORPORATED 1 

P.O. BOX 2117, HOUSTON, TEXAS 








For running in the drill string... 
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Locked Tripped 
Position Position 


See the Shofer section 
of your Composite Catalog. 


.-. plus Safety Joint protection! 


THE SHAFFER-WAGGENER 
BUMPER SAFETY JOINT 


There is no other tool like the Shaffer-Waggener 
Bumper Safety Joint. It combines—in ONE tool—a 
choice of jar-down and releasing actions, both 
under complete control of the operator. What’s 
more, the tool is so rugged it is run as part of the 
drill string to protect against stuck pipe. 

In actual well service it has operated easily at 
depths below 18,000 feet, and has given no operat- 
ing problems even in directionally-drilled wells 
with extreme slant. 








Jar-Down 
Action 











Releasing 
Action 





> RUN IT IN THE DRILL STRING—!t 
is specifically designed to withstand the 
continuous vibration and heavy torque 
loads of today’s drilling operations. 


> TO JAR DOWN whenever the drill 
pipe threatens to stick—or to drive drill 
collars out of keyseats and to free 

balled-up”’ bits—simply slack off 
weight equivalent to about 2,000 feet of 
drill pipe onto the tool. This releases the 
tripping mechanism, automatically 
striking a sharp down blow. Raising the 
string automatically re-sets the tool for 
another blow—and blows can be struck 
repeatedly as fast as the string can be 
raised and lowered. And no torque 
or twisting strains are placed in string! 


> TO RELEASE, in the event jarring 
will not loosen the stuck string, simply 
trip the tool and apply reverse torque 
as the string is slowly raised. Only one- 
sixth turn of the tool rotates the drive 
keys into unlocking slots so that com- 
plete release is effected by continuing 
to raise the string. 


ANOTHER ADVANTAGE-—the tool transmits full 
torque loads in either direction through three 
rugged drive keys—not through easily-damaged 
threads. It is the strongest joint in the string—not 
the weakest, as with conventional safety joints. 

Also, the tool can be re-connected again by 
simply lowering the top portion over the lower 
portion and reversing the releasing action. It is 
ideal for use in fishing strings! 


Free 8 page bulletin gives the full story 


on the 


haffer-Waggener Bumper Safety Joint. 
Write for it—or ask your nearest 
Shaffer representative. , 
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Southwestern Industrial Electronics Co., a 
Division of Dresser Industries, Inc., an- 
nounces the appointment of Rex B. Grey 
as manager, Control 
division. Grey comes 
to SIE from the Texas 
Apparatus Company, 
which he founded in 
1954. Before being as- 
sociated with the 
Texas Apparatus 
Company, he had 10 
years in various phases 
of management in 
General Electric Co. 
At SIE, Grey is re- 
sponsible for the sales, 
service and market 
areas of the Control 
division, and will se- 





Rex B. Grey 
lect and administer production of new 
systems and instruments. 


Magnet Cove Barium Corporation recently 
announced five major executive changes in 
that firm’s organization. I. W. Hoskins has 
been appointed to the newly-created posi- 
tion of senior vice president, marketing. 
He was formerly president and general 
manager of Mud Supply Company, Inc., 
Louisiana distributor of Magcobar prod- 
ucts with headquarters in Lake Charles. 
Orien W. Van Dyke has been promoted 
to senior vice president, production and 
technical. Van Dyke was formerly vice 
president and technical director. Floyd A. 
Enz, formerly vice president, finance and 
secretary-treasurer, has been promoted to 
senior vice president, finance. Frank H. 
Loe, formerly sales manager of the Drill- 
ing Mud department has been promoted 
to the newly-created position of vice presi- 
dent and sales coordinator. John E. Lyons, 
formerly assistant sales manager of the 
Drilling Mud department, has been pro- 
moted to sales manager to succeed Loe. 





Wallace Reed 


aOR a 


James E. White, Jr. 








Wilbur F. Lane 


W.F. (Bill) Krause 
James E. White, Jr., of Houston, has been 
appointed a design engineer at Baash-Ross 
Division of Joy Manufacturing Company. 
At the same time, Wallace Reed was 
named Gulf Coast area sales engineer, and 
William F. (Bill) Krause, Jr., also was 
named an area sales engineer and will be 
located at the Oklahoma City office. The 
firm also has announced the appointment 
of Wilbur F. Lane in the company §$ 
Odessa, Texas, sales office. 


WORLD OIL APRIL 1959 














be i | 














Willis P. Baker has been appointed divi- 
sion sales manager for the northeast divi- 
sion of Schlumberger 
Well Surveying Cor- 
poration at Evansville, 
Ind. Baker joined 
Schlumberger in 1947. 
He has served as a 
field engineer and dis- 
trict manager in the 
Illinois Basin since 
joining the company. 
He will continue to 
make his headquarters 
in Evansville while 
covering the entire 
northeastern area of 
Schlumberger’s opera- 


Willis P. Baker tions. 





Allis-Chalmers has announced the promo- 
tion of four men to important posts within 
that organization. R. H. Porterfield has 
been appointed manager, Industrial Sales, 
New York district. W. T. Farnsworth has 
been named manager of the Hartford, 
Conn., district. E. E. Strickland, formerly 
manager of industrial sales for the New 
York district, has been named manager of 
general products division sales for the 
group’s Northeast region. Joseph Varacalli, 
formerly distributor supervisor for the 
Northeast region, has been appointed su- 
pervisor of original equipment manufac- 
ture and distributor sales for the New 
York district. 


United States Steel Corporation has made 
the following appointments recently in 
that firm’s organization. George D. Bren- 
gelman, formerly general superintendent 
of the Ensley Steel Works of United States 
Steel’s Tennessee Coal & Iron Division, 
has been promoted to the general super- 
intendency of the Fairfield Steel Works. 
Haran W. Bullard, formerly assistant gen- 
eral superintendent at the Fairfield plant, 
succeeds Brengelman as general superin- 
tendent of the Ensley Works, and Eugene 
K. Graham, previously assistant to the 
general superintendent at the Fairfield steel 
plant, advances to assistant general super- 
intendent of that works. 


Martin G. Browne has recently been pro- 
moted from district 
sales engineer to 
district manager of 
Diamond Oil Well 
Drilling Company. 
Browne has served in 
various capacities with 
DOWDCo. since the 
company, which head- 
quartered in Midland, 
Texas, was organized 
11 years ago as a 
pioneer in the dia- 
mond coring and dia- 
mond drilling phase 
Martin G. Browne of the oil industry. 





National Supply Company has announced 
the appointment of Jack G. Howe as plant 
representative for the Houston plant of 
the firm. In his new capacity, Howe will 
be responsible for liaison between the plant 
and the field organization in the sale of 
wellhead equipment. 


Clarence H. Caughey has been named 
president of Well Production Services, Inc., 
according to an announcement from Air- 
dox Cardox Products of Chicago (formerly 
Cardox Corporation), of which Well Pro- 
duction is an affiliate. Other officers of 
the company named include George M. 
Henry, vice president and William P. Not- 
tingham, secretary. 
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2». Plus Safety Joint protection! 


THE SHAFFER OIL-SEALED 
JAR SAFETY JOINT 


The Shaffer Oil-Sealed Jar Safety Joint is the 
only tool that combines a choice of jar-up and 
releasing actions, both under complete control of 
the operator at all times. What’s more, all operat- 
ing parts are sealed in a chamber filled with clean 
oil, fully protected against mud, sand and corro- 
sive fluids. 

The sealed-in-oil protection not only safe- 
guards against abrasion and corrosion, and mini- 
mizes pressure differentials on packing elements, 
but also insures constant operating characteristics 
at all depths. This makes the tool ideal for fishing, 
testing and similar strings where light connections 
and equipment are used! 


> JARRING ACTION IS AUTOMATIC 
—simply raise the drill string until tension 
equals the pre-set tripping load, where- 
upon a sharp up blow is struck. Lowering 
the tool automatically re-sets the tripping 
mechanism for another blow—and re- 
peated blows can be struck as fast as 
the string can be raised and lowered. 











Jor-UP _} ONLY STRAIGHT PULL is necessary 

to operate the tool—no torque or other 
secondary operations to affect the light 
connections commonly used in fishing, 
testing and coring strings. 


> TO RELEASE, in the event the fish or 
stuck string cannot be loosened, simply 
trip the too! and apply reverse torque as 
the string is slowly lowered. Only one- 
sixth turn of the drive keys rotates them 
Releasing into an unlocking slot whereupon raising 
Action the string allows the parts to unlock, 








AND NOTE THIS—not only does the tool transmit 
full torque loads in either direction, but no threads 
are used in the releasing mechanism. Therefore 
there’s no risk of torque over-tightening the tool— 
nor can reverse rotation accidentally release it. 
Also, force of the blow is absorbed by integral 
knocker heads—not by easily damaged drive keys 
or threads. The tool is designed for sustained jar- 
ring operations. And since it does not depend upon 
friction for its tripping action, the Jar Safety Joint 
always operates with the same pre-set action. Light 
strings are not subjected to unpredictable loads! 


Free 8 page booklet gives many other facts 
about the Shaffer Oil-Sealed Jar Safety Joint, 
Write for it—or ask your nearest 
Shaffer representative. 
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For fishing, testing and core-drilling strings... 
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See the Shaffer section 
of your Composite Catalog. 
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Tex-Tube, Inc., announces the appoint- 
ment of R. W. Kearney as manager of 
sales replacing Wil- 
liam S. Beall who is 
now vice president 
Kearney has been with 
Tex-Tube since 1952 
Prior to that he had 
extensive oil field ex- 
perience with Magno- 
lia Petroleum Com- 
pany and with oil 
production specialty 
companies. He will 
continue to visit New 
York, Chicago and 
the Mid-Continent 
area from his home 
office in Houston. 


Donald L. Reid of Los Angeles has been 
appointed to the newly-created post of 
mechanical goods division regional sales 
manager, West Coast branches, by United 
States Rubber Co. The appointment is ef- 
fective immediately. Reid will direct sales 
activities in 11 Western states from the 
rubber company’s Los Angeles branch. 
District sales managers at Los Angeles, 
San Francisco, Seattle and Denver will re- 
port to the new regional manager. 


R. W. Kearney 


Baroid Division National Lead Company 
has announced the transfer of O. A. Hicks, 
formerly superintendent of Baroid’s drill- 
ing mud district at Oklahoma City, to 
Long Beach, Calif., as assistant area man- 
ager of the Pacific Coast area. At the 
same time, it was announced, Hubert San- 
chez, formerly Baroid’s store manager at 
Long Beach, has been made superintend- 
ent of the Southern California district with 
headquarters at Long Beach. 


Richard Gode has joined the sales staff of 
Enardo Manufactur- 
ing Company. Gode 
will work out of 
the company’s Tulsa 
headquarters, special- 
izing in Enardo’s new 
line of lease automa- 
tion equipment. Gode 
formerly was president 
of Production Engi- 
neering and Equip- 
ment Company. Previ- 
ously, he was chief 
engineer for Hoil En- 
gineering Company 
and chief designer and 
development engineer for the switch divi- 
sion of Century Electronics and Instru- 


ments, Inc. 


Richard Gode 


Exploration Services, Inc., has recently 
been formed in Alaska with main offices 
located in Fairbanks in the Professional 
Building, and a branch office located in the 
Carrington Building in Anchorage. Ted C. 
Mathews is the president of the new firm; 
Douglas B. Colp and James P. March, vice 
presidents and James W. Dalton, secretary. 
All four of the officers of the new firm are 
Alaskan engineers with 20 or more years of 
Alaskan experience, and will offer services 
as consulting engineers; management fee 
contractors and prime contractors. 


D. E. O'Connor and T. J. Merritt have 
joined the Houston engineering department 
of Commonwealth Services Inc. O'Connor 
engineer of the Houston 

will be responsible for 


will act as chief 
office and Mert 
industrial engineering in Houston. 
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The new Continental-Emsco Houston plant was opened recently during a three-day 
open house program which saw over 1,000 oil industry and defense officials present 


for the ceremonies. 


Continental-Emsco Opens 
Expanded Houston Plant 

Top executives and over 1,000 oil indus- 
try and defense guests were present March 
11, in Houston for the ceremonies noting 
the completion of a $3 million expansion 
program of the Continental-Emsco Com- 
pany’s enlarged plant in Houston. 

The Houston plant has doubled in ca- 
pacity following the closing of Continental- 
Emsco’s Los Angeles field machinery manu- 
facturing facility. The Houston plant area 
under cover has increased from four and 
one-half to almost eight acres, while the 
plant site has increased from 66 to 77 
acres. 

The three-day program of events began 
on March 8 with an open house for the 
some 2,900 local company employes and 
their families. Formal opening of the plant 
was held on Tuesday, March 10, when top 
officials of Continental-Emsco and of the 
parent organization, The Youngstown 
Sheet and Tube Company, arrived. 

S. A. Martin, a veteran of 31 years of 
service with Continental-Emsco, named 
manager of the Houston plant in 1950, 
will continue as the manager of the newly 
expanded plant. Among the company offi- 
cers who were present for the formal open- 
ing was Frederick M. Mayer, president of 
Continental-Emsco; J. L. Mauthe, chair- 
man of The Youngstown Sheet and Tube 
Company, and A. S. Glossbrenner, presi- 
dent of Youngstown. 


Bovaird Acquires Store 
In Carmi, Illinois 

Bovaird Supply Company has acquired 
the Carmi, Ill., branch of Eagle Supply 
Company to replace their Grayville, IIl., 
store destroyed by fire recently. 

The purchase of the store in Carmi will 


enable Bovaird to continue its service of 
the tri-state area, including the office at 
Mt. Vernon and stores at Clay City and 
Salem, III. 

The Carmi store manager is Burlyn D 
Price and the field salesman is W. W. 


Marckley. 


Glossbrenner 


J. L. Mauthe S. A. Martin 





Wisconsin Motor Corporation 
Celebrating Golden Anniversary 


A builder of heavy-duty air-cooled en- 
gines in terms of total annual horsepower 
produced, Wisconsin Motor Corporation 
of Milwaukee, Wis., celebrates its Golden 
Anniversary in 1959. 

Fifty years ago_a small group of men 
formed the Wisconsin Motor Manufac- 
turing Company for the purpose of design- 
ing and building heavy-duty water-cooled 
engines for the then budding automotive 
industry as well as for various industrial 
applications. 

As the fi‘tieth milestone is reached, Wis- 
consin Air-Cooled Engines are supplied in 
a complete power range from 3 to 56 hp, 
in 4-cycle single cylinder, 2- and V-type 
4-cylinder models. Currently, Wisconsin 
Motor Corporation has added to its regu- 
lar line a new line of LPG engines as well 
as a short line of heavy-duty vertical shaft 
engines, in a 3 to 7 hp range. 
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Armco Argentina Ils Named 
National Supply Representative 

Armco Argentina S.A.1.C., 
has been appointed to represent The Na- 
tional Supply Company for the sale of 
oil field machinery and equipment and 
tubular products in Argentina 

Armco has a technical and ad- 
ministrative staff services will be 
ivailable to the industry. 


large 
Ww hose 
petroleum 


Armco’s manufacturing and warehousing 
facilities are considered a potential asset 
in case developments should warrant the 


manufacture and stock keeping of oil field 
supplies in Argentia. 
Armco Argentina S.A. 
mercial was established in 1938 as an 
Argentine corporation. It is a wholly 
owned subsidiary of Armco International 
Corporation, with headquarters in Buenos 


Industrially Com- 


Buenos Aires, 


established at Tucu- 
close to the Salta oil 
in the west. 


Aires and branches 
man, in the north, 
fields, and in Mendoza, 


Avondale, Field Erection Co. 
Get Tank Linings Franchises 

Avondale Marine Ways, Avondale, La., 
and Field Erection Welding Company of 
Houston, have been named franchised av- 
plicators of U.S. Permobond tank linings 
by United States Rubber Company. 

Avondale, will be the rubber company’s 
outlet in Louisiana, Alabama, Arkansas 
and Mississippi as well as the western 
parts of Tennessee and Florida. 

The protective linings division of the 
Texas company will handle applications 
of U.S. Rubber’s corrosive-resistant lin- 
ings in items for the petroleum industry. 
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ooTRACTOR 


DRILEMASTER 


MULTI-PURPOSE- HIGHLY MOBILE 








The Hands-England Drillmaster 
300 P.A. Rotary Drill is now 
available mounted on a Fordson 
Major Tractor and is illustrated 
on left. 


This design provides great 
manoeuvrability and is intended 
rimarily to enable the well 
nown H-E Drillmaster 300 P.A. 
Rotary Drill to be used for 
Quarry and Open Cast blast or 
shot holes. 

Although the H-E Drillmaster 
300 P.A. mounted on a diesel 
engined tractor, is ideal for 
Quarry and Open Cast opera- 
tions, it is equally applicable 
to some difficult “‘off the road” 
locations, such as may be en- 
countered during seismic explor- 
ation partiestorts in highly 
cultivated areas. 





An air compressor giving 99 
C F M can be mounted directly 
onto the drill subframe and driv- 
en from the tractor engine. This 
compressor gives an up-hole an- 
nular velocity of 3,000 ft./min. 
when using flush jointed drill 
pipe and holes of the following 
sizes: 


156” o/d. Drill Pipe 2%," dia. hole 
1.29/32" 3% 

23%" “a “ a“ 334 ae oo 

27/3" “ a oe 334" o“ oo 


Larger holes or holes drilled 
with mud circulation can of 
course be drilled, but the equip- 
ment for these operations must 
be mounted on a separate trailer 
or tractor. 


The H-E Tractor Drillmaster 
will be found to cover the ma- 
jority of drilling requirements of 
the Quarry and Open Cast oper- 
ator, the Geologist, the Min- 
eralogist, and the Geophysicist. 


Write for illustrated folder, full detail and specifications of this equipment quoting Reference D/TD. 


HANDS 


MANUBACTURERS OF 


LETCHWO 


ees in 


Exclusive licen 
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For more 


HERTS ENGLAND 


ern Germany: August Goettker Flachbotrungen, 20a Wathlingen Kreis Celle, West. Germany 


ENGLAND OILFIELD EQUIPMENT LTD 


GEOPHYSICAL 


SUPPLIES 
TEL: 600 CABLES: OIL LETCHWORTH ENGLAND 





on advertised products, use Readers’ Service Cards, last page. 








Capacity Crowd Attends 
Parkersburg Sales Meeting 

Nearly 100 key executives and sales rep- 
resentatives of the Parkersburg Rig & Reel 
Company were present recently when that 
firm held its sales 
meeting in Houston. 

The main speaker 
for the meeting was 
B. P. McDonough, 
president of Parkers- 
burg. He outlined the 
business objectives of 
the company which 
has plants in Houston, 
Parkersburg, W. Va., 
and Pomeroy, Ohio, 
and Coffeyville, Kan. 

The theme of the 
meeting was “Sell ’em 
Parkersburg!’’—mean- 
ing the entire line of 
natura] gas processing equipment, pumping 
units, oil and gas separators. 

On the technical side of the sales meet- 
ing, there were talks on oil producing 
equipment, cold separation, and improve- 
ments in glycol units. 

Schlumberger Distributes 
‘Geography’ to Clients 

“A Gevgraphy of Oil,’ a unique pic- 
torial account of oil discoveries around the 
world has been published by Schlumberger 
Well Surveying Corporation and has been 
distributed to its clients. 

The text was written by James A. Clark, 
well known Houston oil writer, and illus- 
trations are by Jo Spier. 





B. P. McDonough 





Glenn Clark 


W. W. Bynum 


Rig Time, Inc., Announced 
As New Shreveport Firm 

A new well logging firm, known as 
Rig Time, Inc., was incorporated re- 
cently with W. W. Bynum of Shreveport, 
La., as president, and Glenn Clark of 
Jackson, Miss., as vice president. Both 
men were formerly with Hycalog, Inc., 
of Shreveport. The main offices for the 
new firm will be located in the new Pe- 
troleum Tower Building in Shreveport. 
The operational offices, shops and core 
analysis laboratory will be located in 
Jackson. 

The newly organized firm will incor- 
porate gas analysis instruments using 
chromatograph principle for quantitative 
gas component analysis. 

Other officers of Rig Time, Inc., are 
C. D. Miller of Lafayette, La., vice presi- 
dent in charge of field operations; Cecil 
E. Ramey of Shreveport,  secretary- 
treasurer; William L. Yauger, Jr., of 
Shreveport, manager of research and de- 
velopment; Wesley C. Graham, formerly 
of Lafayette, manager of the Jackson 
shop; Ken Tatum of Meridan, Miss., 
manager of the core analysis division; 
and Miles Grissett, Columbus, Ga., sales 
representative. Directors are Bynum, 
Clark, Ramey, Tatum, Miller and A. H 
Williamson of Ruston, La. 


WORLD OIL APRIL 1959 











Don’t go off 
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. it’s stocked with the equipment you 
need for your immediate and long range 
drilling and production needs. The conveni- 
ence of the SUPPLY STORE, the special- 
ized knowledge of its personnel, and their 
conscientious service combine to save you 
many hours and many dollars on your well. 


in all directions.. 


Among the wide variety of equipment 
available, you will find quality Baash-Ross 
slips, rotary bushings, safety clamps, spiders 
and other Baash-Ross drilling and produc- 
tion equipment. For convenience in buying 
—there’s no need to go off in all directions. 
Just head for your SUPPLY STORE. 


BAASH-ROSS DIVISION 


OF JOY MANUFACTURING COMPANY 
GENERAL OFFICES: 5306 CLINTON DRIVE, HOUSTON, TEXAS 


AREA OFFICES: 
Houston, Texas, Odessa, Texas, Dallas, Texas; Long 
Beach, Cal.; Casper, Wyoming; Oklahoma City, 
Oxla.; Olney, tll.; Calgary, Alberta, Canada; New 
York, N. Y. (Export Office) 


= eae eae 
i wi, “aah Fae Seine 
tk SE ae eas ey 


FOREIGN OFFICES: 


Monte Carlo, Monaco; Mexico City, Mexico; 
Greenock, Scotland; London, England; Paris, France; 
Caracas, Venezuela; Buenos Aires, Argentina; Rio 
de Janeiro, Brazil; Tokyo, Japan 




















BOOKS 





LET’S TALK PETROLEUM, The My- 
croft Press, 2043 Scenic Drive, Spring- 
field, Mo., James O. Kemm. 

“Let’s Talk Petroleum” is a_ book 
written for men in the marketing end of 
the oil industry as an aid for them to 
make more of their opportunities in the 
industry. The over-all main objective of 
the author is to promote a better under- 
standing of the oil industry and its prob- 
lems, and to further boost the sale and 
consumption of petroleum products. 

Practically all persons associated with 


OS 


CLASSIFIED ADVERTISING 


RATES: Regular Classified (undisplayed) set in this size type: 20 cents per word. Minimum 
charge $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $13.50 per column inch. 
Ten percent discount for two or more insertions of same copy in consecutive issues. All classified 
ads payable in advance. Send copy and checks to: Trading Post Classified Section, World Oil, 


P. O. Box 2608, Houston, Texas. 





HELP WANTED 


FOR SALE 





SALES ENGINEER WANTED 


Well-established successful firm has opening in 
an expanding sales department for young man 
looking for an opportunity in sales work. Must 
be college graduate, not over 33, in good health 
and not afraid of work. Oil industry experience 
desirable. Applicant will be trained at home 
office before moving into sales work on basis of 
salary plus commission incentive and traveling 
expenses. Our own sales personnel know of this 
advertisement. Your reply will be confidential 
and should be sufficiently complete to merit 
contacting you for an interview. Address Box 
187-W, WORLD OIL, Houston, Texas. 











SITUATIONS WANTED 





CONSULTING GEOLOGIST 
Thirty-three years experience explora- 
tion & development — Texas - Louisiana, 
desires connection with active inde- 
pendent oil operator. Retainer & In- 
terest basis. Box 186-W, WORLD OIL, 
Houston, Texas. 





EXCELLENT DRILLING RIG 


WILSON GIANT ROADMASTER 
DRAWWORKS with two L-3000 Le 
Rois 

LEE Cc. MOORE 127’ Mast with 6’ 
Substructure, 

WILSON GIANT 7%” x 14” Slush 
Pump. 

6000’ (Approx.) 4%” Drill Pipe with 
Tool Jecints 

Plus Necessary Items to Complete this 

Rig. 

We shall appreciate an opportunity to 

show you this outstanding rig and many 

other drilling and production items lo- 
cated in Wichita Falls, Texas. 


Industrial Supply Company 


Wichita Falls, Texas 
P. O. Box 2289 














BUSINESS SERVICE 





® DESIRE direct contact with Purchaser in- 


terested in acquiring Oklahoma Producir 
Leases with 29 wells—490 bbls. daily produ 
tion. Address Box 190-W, WORLD OIL, Hou 
ton, Texas, 


1s 
C- 


s- 





® Financial Contacts, Underwriters, Brokers, 
Private Finders of Capital reached. No shop- 


ping. Confidential FREE ENTERPRIS 
ASSOCIATES, 817 - 5ist St., Brooklyn, N. 


E 
z. 





VENEZUELAN CONTACT 


Do you need Venezuelan Contacts, Rep- 
resentations, Surveys or “local know- 
how,”’ if so write 

TEN EYCK HULL 
Edificio Galipan Caracas, Venezuela 
Cable: CALLHULL Telephone: 33-31-95 








i "Stowers or Then ht ‘ 
y/ f. 7 


SS 
SOUTHWEST FLORIST 
Bank of The Southwest Bldg. 
Houston, Texas 
CA 5-6603 


Cabic Address: 
SOUFLO, Houston, Texas 








Good Used Drilling, Well 
Servicing and Cable Tool 
Rigs and Equipment 


Financing or lease purchase plans 
available on the following: 
ROTARY DRAW WORKS: Card- 
well RL, KL, S, HL and L; also 
Wilson Atlas, Super and Mogul. 
CABLE TOOL HOISTS: Cardwell 
RL, KL and 3-Drum RL. 
SERVICING HOISTS: Cardwell 
K200, HS & L; also two Wilsons. 
CABLE TOOL RIGS: Variety avail- 
able, including Bucyrus-Erie and 
Cardwell KL. 

ROTARY RIGS: Variety available, 

including Cardwell, Oilwell and 

Wilson. 

COMPLETE SERVICING RIGS 
Cardwell AL w/Model 75 Mast 
Cardwell AL w/Model 75 Mast 
Franks 658 DTM, Truck-Powered 
(This unit leased ) 


PHONE WICHITA—AMherst 7-3311 
or contact the local representative for 


Cardwell Manufacturing Company 


Box 2001, Wichita, Kansas 














WORLD OIL Classified Ads 


Don't Cost. . They Pay 





marketing in the industry, whether they 
may be major company representatives 
or the driveway salesman, are concerned 
in the author’s writings. 


THE ALASKAN OIL & GAS HAND- 
BOOK, Oil Frontiers, Box 2211, Capi- 
tol Station, Austin, Texas, $20.00. 
This handbook was written especially 

for the wildcatters, bringing into focus the 

principal points and factual data covering 
the story of oil and gas in the vast new 
frontier of Alaska up to the present day. 

Edited by Arthur Troutman, this hand- 
book has gone into detail to include maps, 
charts, territorial and field information 
that would be of value to major company 
men or wildcatters alike. 


DYNAMIC DECADE, McCelland & 
Stewart, 25 Hollinger Road, Toronto 
16, Canada. Eric J. Hanson, University 
of Alberta, $6. 

Dynamic Decade tells the story of the 
gigantic oil exploration program which 
has taken place in Canada since the first 
well was discovered in 1947. 

The author has covered in detail the 
actual account of the “bringing-in” of 
Imperial Leduc No. 1, Canada’s first suc- 
cessful well. Also included in the book, 
the author has described the dramatic 
changes which have taken place in Can- 
ada, affecting the economic status, grow- 
ing. population, as well as how oil has 
become a major Canadian export. 


PETROLEUM, PREHISTORIC TO 
PETROCHEMICALS, McGraw-Hill 
Book Company, Inc., 330 West 42nd 
St., New York 36, N. Y., by G. A. 
Purdy, $15. 

A full, profusely illustrated account of 
the petroleum and petrochemical indus- 
tries—tracing their development from 
geological and archaeological beginnings 
to present-day products—is provided in 
this newly published book. 

Combining basic ideas with the latest 
technical concepts, this volume is intended 
to meet the need for an authoritative, 
standard reference on the technology and 
products of petroleum. It is written in a 
way which will appeal to the non-techni- 
cal reader as well as the petroleum expert. 


ACCOUNTING PRACTICES IN THE 
PETROLEUM INDUSTRY, The Ron- 
ald Press Company, 15 East 26th St., 
New York 10, N. Y., by Robert H. 
Irving, Jr., and Verden R. Draper, $6. 
Both authors of this comprehensive and 

authoritative guide to petroleum account- 

ing are certified public accountants. The 
book explains and illustrates the account- 
ing methods encountered in every phase 
of the oil industry. 

A glossary of the terms and procedures 
of the petroleum industry is included. 
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First Source of 


Specification and Procuremen 


More than 5,000 pages of data on oil field 
equipment and services, representing complete 
or condensed catalogs of practically all leading 


firms serving this industry. 


When you reach for the ComposiTE CATALOG you’re 
only minutes away from the answer to your 

questions about the what, where, who and how much 
of equipment and services for exploration, drilling 
and production. Conveniently bound in three indexed 
and cross-referenced volumes, the current Com- 
POSITE CATALOG is bigger, better, more helpful than 
ever. Consult it FIRST when you are ready to buy 

or specify. It will save you time and contribute to 


the accuracy of your job. 





The most complete single 
source for information on oil 
field equipment and services. 











/ 
ANVIL Brand 
SPECIAL 
CLEARANCE 


TUBING COUPLINGS 





Like al’ Anvil Brand oil field 
fittings, the special clearance coup- 
ling sHown here makes up fast, 
saves’ time on-site. Consistently 
clean and accurate threads—elec- 
tro-galvanized—are the reason. 
These special clearance couplings 
are painted overall according to 
A.P.I. color code; in addition, they 
bear a contrasting color band to 
indicate grade of string on which 
each should be used 
Anvil Brand Fittings—A.P.I. coup- 
lings for all regular oil field appli- 
cations, bushings, plugs, and nip- 
ples— undergo scientific materials 
testing and continual gaging dur- 
ing manufacture. They are sold 
through your nearest supply store, 
whose engineering service to cus- 
tomers is supported by Anvil Brand 
Representatives in key locations 
Writetoday for further information. 





















































Home office and main 
plant: Alltson Park, Pa. 
Anvil Brand Couplings 
are also manufactured by 
Anvil Products, Inc., 
Longview, Texas, and by 
Canadian Coupling and 
Fittings, Ltd., Simcoe, Ont., Canada. 










forged seamiess and 
wrought steel 
Pipe fittings 
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SQUEAKS from the 
BULLWHEEL 
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“Probably well sizes—No woman’s shaped like that!” 





WORLD OIL 











Wild Western 


The western gunman dashed into the 
sloon shooting right and left, yelling, “All 
you dirty rats get out of here!” 

The customers ran out in a hail of 
bullets, all except one meek little man, 
who remained calmly finishing his drink. 

The gunman waved his smoking gun 
under the little fellow’s nose, “Well?” he 
roared. 

“Well?” remarked the remaining cus- 
tomer, “there certainly were a lot of them, 


weren't there?” 


Lost Generation 


A father walked into the living room 
of the house and saw his son sitting be- 
fore a blazing fire. This disturbed the 
father very much because they didn’t have 
a fireplace in the living room. 


School Days 


The kindergarten class was happy over 
the return to class of the regular teacher. 
“The substitute was all right,” one little 
girl explained, “but not as good as you. 
She had to use two hands to play the 
piano.” 


Our Growing Children 


The third grade teacher carefully ex- 
plained that a group of sheep is a flock, 
and a group of quail is a bevy. Then she 
asked for the names of other animals. 

When she came to camels, a child 
timidly suggested: “A carton.” 


For more data on advertised products, use Readers’ Service Cards, last page. 


Roll Call 

American men, they say, never know 
what to do with themselves when they 
retire. 

As one put it: “I get up early, read 
the obituary column and if my name isn’t 
there, I go back to bed.” 


City Farmer 

Once upon a time there was a farmer 
who made a fortune out of the wild 
oats on his farm. He caught a million- 
aire sowing some with his daughter. 


All in The Family 

Recent research from a prominent insti- 
tute reports that parenthood is hereditary. 
If your parents didn’t have children, the 
chances are you won’t either. 


A Dog’s Diary 
On the first day of school, the little 
boy was telling the teacher about his new 


dog. 

“What kind asked 
the teacher. 

“Well he’s a mixed up kind,” answered 


the boy. “Sort of a cocker scandal.” 


of a dog is he?” 


Busy Man 

Salesman: “I’ve been trying to see you 
for a week. When may I have an appoint- 
ment?” 

Executive: “Make a date with my secre- 
tary.” 

Salesman: “I did, and we had a swell 
time, but I still want to see you.” 
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Logging accuracy 
you can rely on... 


THIN SANDS ACCURATELY LOCATED 
BY McCULLOUGH LOG FOR 400 B/D* 


An electric log, run in this shallow Illinois oil well, proved of no 
value to the operator. Log curves were not detailed—thin sands 
were missed entirely. 

McCullough’s Radiation Well Logger was run, obtaining simul- 
taneous Gamma Ray-Neutron Curves and a Collar Log. Thin sands 
were easily located from the detailed log. Correlation with core 
data was exact. 

From precise logging depth measurements, the well was per- 
forated with 54 shots—16 Ogival Bullets by an M-3 Gun and 38 
Standard Casing Glass Jets. 

Initial production was over 400 B/D—a fine well for the field. 
Rig time on the job was nine hours. Operator was very pleased 
with the accuracy and efficiency of McCullough operations. 





Mi Callough 


originator of 


RADIATION WELL LOGGING 
with Scintillation Detector 


U. S. Patents 2,686,266; 2,686,268; others pending. 
Patented in Great Britain, Australia, Venezuela, Mexico, Brazil; others pending. 
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Here’s logging accuracy you can rely upon with confidence. 

McCullough’s Gamma Ray and Neutron Curves, recorded 
simultaneously with a Collar Log, give you clear, reliable 
formation information— precisely measure and define 
productive zones, thick or thin—assure you of more 
accurate quantitative analysis —correlate better with cores 
and electric logs. 

And, when you perforate by McCullough’s down-hole 
logging measurements, you're sure of “‘putting the shots 
where they count” with pin-point accuracy —fully and 
uniformly covering the pay zones; no more, no less. 

For a better oil well, always log and perforate with 
McCullough. 


Mr Cullough 


! TOOL COMPANY 





. ay ANYWHERE 
ANYTIME 


* The job described above is certified to be a true field report of service rendered. 
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CUT HIGHWAY 
MILEAGE COSTS «in 






all makes 
4-wheel drives 
to 1'/2 tons 


SAVE REPAIRS, ~~ = = 
GAS, TIRES! STOP FRONT 


M 7 ier handli if ! 
ore pep, easier handling, too DRIVE WEAR, 


When a 4-wheel drive with Warn Hubs is used in 2-wheel 


drive, there’s no “dead load’ drag from the front drive 
assembly being turned by the front wheels! Warn Hubs save DRAG AND 
gears, engine, tire wear and gas, give your 4x4 the pep, WHINE IN 
speed, performance, handling ease of a 2-wheel drive. You can 
> 
use 2 or 4-wheel drive whenever you want it—automatically 2-WHEEL 
= = - 






with Warn Lock-O-Matics, manually with Warn Locking 
Hubs. Get Warn Hubs at your dealer's soon! 


Riverton Box 6064-WO, 
WARN MFG. co. Seattle 88, Wash. 








ALL MUSCLE — NO FAT! 


BROOK NEMA RERATE, 
TOTALLY ENCLOSED, FAN 
COOLED A.C. MOTORS 







Take less space, weigh less, smaller frames than the Brook standard totally 
: _ : 
enclosed fan cooled motors—yet, performance is equal. 1 to 40 HP*. Built 
to N.E.M.A. specifications for rerated motors. Same resistance to dust, 
fumes and moisture as the larger, heavier, standard frame t.e.f.c. motors. 
Maximum economy and lower first cost because of Brook modern pro- 
duction techniques and world-wide volume distribution. Warehouses, Sales 
Representatives, and Dealers throughout the country. Write for literature. 


*Standard frame t.e.f.c. motors available 1 to 600 HP. Since 1904 
world's most respected motor 


BROOK MOTOR CORPORATION 


3302 W. Peterson Ave., Chicago 45, Illinois M OT 0 AR 


In Cancda: BROOK ELECTRIC MOTORS OF CANADA, LTD. coRrPoRrat 
250 University Ave., Toronto, Ontario 
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It’s the Law 

An elderly lady zoomed past a state 
trooper who was cruising along at a nom- 
inal speed. He gave chase, and when he 
had brought her to a stop, he asked for 
her driver’s license. 

The lady looked at him sharply. “Young 
man,” she said, “how can I be expected 
to show you my driver's license when you 
people keep taking it away from me.” 


News Flash 
There was a young girl from St. Paul 
Who went to a newspaper ball. 
Her dress caught on fire 
And burned her entire 
Front page: Sports section and all 


Wasteful Texans 

The Texas gal had imbibed too freely at 
a hotel dance, ran outdoors, fainted and 
fell in a trash barrel. 

A young man saw her, picked her up 
and carried her up to his room. In the 
morning, he wired his partner in New 
York. “Close office. Sell everything. Come 
to Texas. They throw away better stuff 
here than you can buy in New York.” 


To The Rescue 

As the policeman helped the battered 
man up from the pavement in front of 
the saloon, he asked: 

“Can you describe the man who hit 
you?” 

“That’s what I was doing when he hit 
me,” the man replied. 


Questionnaire 
“Give me a sentence with the words 
effervescent and fiddlestick.” 
“Effervescent enough covers on your 
bed, your fiddlestick out.” 
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RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 
FIELD SUPERVISION 
Phone 723-2167 








MODEL DO 


acousTic 
WELL SOUNDER 





Trade Mork 
Registered 


U.S. Patent 
No. 2,560,911 


For determination of liquid level in pro- 
ducing oil wells, static or pumping bottom- 
hole pressure, productivity index, pump 
performance, adjustments for gas lifts, etc 
. 
Used in U.S.A., Canada, Argentina, Brazil, 
Colombia, Venezuela, Trinidad, Austria, 
Germany, Holland, Yugoslavia, Egypt, 
Morocco, Borneo, Indonesia, New Guinea, 
Saudi Arabia, France 


KEYSTONE DEVELOPMENT CORPORATION 


2813 Westheimer Road Houston, Texas _ 
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Sticky Situation 


One of the 
give its passengers sticks of gum which were 


airlines made it a practice to 
labeled: *“To prevent unpleasant ear pres- 
sure during takeoffs and landings.” 

On one trip, an elderly woman plain- 
tively appealed to the stewardess: ““Help me 
get this stuff out of my ear. It hasn’t done 
me a bit of good, anyway.” 


f 
A Woman’‘s Scorn 
“Listen,” said one cute young thing to 
another, concerning a rival, ‘‘All a sweater 
does for her is make her itch!” 


Feathering the Nest 

“Of course it’s perfectly delightful, 
dear,” remarked the absent-minded hus- 
band on Christmas when his wife presented 
him with a bouncing baby, “but I wish you 
had given me something I could call my 
very Own.” 


Live Wire Reporter 


The city editor had just been informed 
that a wire had fallen across Main street 
in a storm. He immediately assigned two 
reporters to the story. 

“No one knows whether the wire is live 
or not,”’ he said. “So one of you is to touch 
it, and the other is to write the story.” 


. 
Hell-za-poppin 
One snowy morning prior to his father’s 
departure: “Mommy, can Freddie and me 
go out and listen to Daddy put on the tire 
chains ?”’ 


FOR OIL COUNT 





Bankruptcy 

Then there was the man who walked into 
the loan agency and said, “‘I’d like to con- 
solidate all my debts so I'll only have one 
bill I can’t pay.” 


Brief Romance 


Have you heard about the two engaged 
nudists who decided to break it up because 
they had been seeing too much of each 
other? 


Frightening, But Fun 

“Doctor, what can you say to a girl who’s 
so scared she jumps into the nearest man’s 
arms every time she’s frightened ?” 

**Boo!” 


It’s No Joke, Son 

The newspaper Pravda is running a con- 
test for the best political joke. First prize: 
20 years. 


The State’s Witness 

A Russian citizen was convicted by a 
Soviet court of having called the Minister 
of Culture a fool. He got a 20-year sent- 
ence; 5 years for slander and 15 years for 
revealing a state secret. 


Back to the Cave ...Men 

“That man made love to me, Judge,” 
protested the plaintiff in a breach of 
promise suit. “He promised to marry me 
and then married another woman. He broke 
my heart and I want $10,000.” 

She got it. 

The next case was a damage suit brought 
by a woman who'd been run over by a car 
and had three ribs broken. She was 
awarded $275. 

Moral: Don’t break their hearts, 
kick them in the ribs! 


boys, 














LINE PIPE COUPLINGS A. P. I. 


+ j PLAIN TUBING COUPLINGS A. P. I. 


1” to 4’’—Seamless 





| 3%" to 3V2"'—Seamless 
CASING COUPLINGS A. P. I. 
4/2" to 139@"’—Long or Short 
HYDRAULIC COUPLINGS 
Ve" to 4’°—Seamless 
REAMED AND DRIFTED A. |. S. I. 
%" to 12’-—Seamless 
DRIVE PIPE COUPLINGS 
6" to 12’°—Seamless 
PIPE NIPPLES 
All Sizes and Types 
STEEL BUSHINGS AND PLUGS 
Merchant and — Pressure 





WEST COAST FACTORY: 
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Ve" to 12’’—Seamless, Black or Galvanized 


EXTERNAL UPSET TUBING COUPLINGS A. P. I. 


WHEELING MACHINE 
PRODUCTS COMPANY > 


WHEELING, WEST VIRGINIA 
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... Popular 


Because They 


Pay Off! 











Wichtex units, now 29 years 


in the field, continue to grow 
in popularity because they 
pay off—in fast operation, 
fast moves, dependable serv- 
ice, and long economical life. 
These are quality-built, rea- 
sonably priced units which 
deserve your investigation. 


Write for catalog. 


WICHTEX 


MACHINERY COMPANY 


P. O. Box 2250 
WICHITA FALLS, TEXAS 


WICHTEX WELL SERVICING UNITS 
2,000’ to 12,000’ capacity 


—spudding attachment optional 


WICHTEX PORTABLE ROTARY RIGS 
2,000’ to 5,000’ capacity 


For more data on advertised products, use Readers’ Service Cards, last page. 
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WW hat’s 


EQUIPMENT 
and SERVICES 


Drilling -Production -Exploration 


New im 


New Recording Pump Dynamometer 


The Friedrich Leu- 
tert Company, Ger- 
many, has announced 
their new Recording 
Pump Dynamometer 
Model LL-57 for deep 
well pumps. 

According to the 
company, this instru- 
ment records the pol- 
ished rod load (in- 
stantaneous load 
throughout the work- 
ing cycle of a deep 
well pump. It pro- 
vides accurate infor- 
mation about pump 
efficiency and the 
production that may 
be expected from it 
It makes it possible 
to recognize the on- 
set of pump faults, 
such as plunger or 
barrel and worn out 
sticking valves, before 
a fall in production 
becomes apparent. 

The company states 
dynamometer logging 
only achieves maxi- 
mum significance, if 
the instrument can be fitted quickly by 
an unskilled operator and without inter- 
ruption of the pump or change of the 
plunger setting-depth. In contrast to other 
dynamometers on the market, the LL-57 
fits these basic requirements ideally, for 
it can be fitted to the traveling polished 
rod and can register within minutes the 
actual cyclic fluctuations of pump loading 
without disturbance of sub-surface condi- 
tions. 

Its working principles, the company 
states, the polished rod load is transferred 
to the dynamometer hydraulic system by 
twin jacks (pistons) arranged either side 
of the polished rod. Changes of pressure 
are transmitted via the hydraulic system 
to a second piston, the retarding spring 
which can be changed by hand on site to 
suit the individual range of polished rod 
load to be logged. Displacement of this 
spring-retarded piston is recorded by a 
writing mechanism on a log-card carry- 





ing sleeve mounted on a revolving drum, 
actuated by the pump-way. 

The resulting log is therefore a scaled 
down record of the pump-way and of the 
characteristic changes of load individual 
to the particular pumping installation. The 
log is satisfactorily registered even in wet 
weather by a stylus on a sensitized card 
or foil clipped to the drum sleeve. Sleeves 
may be changed in less than a second even 
on fast running pumps. To ensure this, the 
sleeve is loosely coupled to the drum. A 
pushbutton controlled quick-release mech- 
anism slides the sleeve off the drum into 
the operators hand and it can be replaced 
by a new sleeve when the next pump 
stroke brings the drum within reach again. 
This, too, can be done in less than a sec- 
ond, as a double guide insures correct 
positioning of the sleeve. 


For more data, circle No. El on Readers’ 
Service Card, last page this issue. 
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Light, Slow Compressor 

As described by the manufacturer, the 
lightest (2,250 pounds) and slowest (1,600 
rpm) 125 cfm rotary portable air compres- 
sor on the market is announced by Le Roi, 
Division of Westinghouse Sir Brake Com- 
pany, Milwaukee, Wis. It is described as the 
fourth of its new line of rotary air com- 
pressors. Previous models introduced in- 
clude 365, 600 and 1200 cmf machines. 

The new 125RG2 is a sliding vane type 
two stage compressor with an in-line cyl- 
inder arrangement. It is rated at 125 cfm 
of free air compressed to 100 psi. 

The compressor is powered, by direct 
drive, with a Le Roi engine which is a wet 
sleeve overhead valve engine of proven 





design, according to Le Roi. A 100 percent 
capacity modulating control matches air 
supply to air demand with a pressure range 
of 10 psi. “One-valve” air pressure adjust- 
ment is provided. 

(This item supplements Le Roi Division 
data on Pages 5092-5093 of the Composite 
Catalog, 23rd [1958-59] Revision.) 


For more data, circle No. E2 on Readers’ 
Service Card, last page this issue. 








New Sensitive Relay 

A new temperature sensitive miniature re- 
lay, developed by Network Electronics Cor- 
poration, and designated the NEC2000 
series has been announced. It can be used 
as a safety device in nitroglycerine changes 
used for well shooting. 

According to NEC, the miniature relays 
are designed with varying temperature 
sensitivities of 120° F to 600° F. The new 
relays embody a tempil® pellet which will 
abruptly change from a solid to a liquid 
state at a specified temperature. The pellet 
and mechanism are hermetically sealed 
by bonding metal headers to high thermal, 
shock resistant glass housings. 

Current ratings for the temperature 
sensitive relays are 4, 7.5, 10, 25 and 50 
amps. Relays exceed requirements of MIL- 
E-5272 with temperature sensitivities of 
113° F to 600° F or other temperature by 
request. Physical dimensions range from 
% inch O.D. x 1.00 inch long to % inch 
O.D. x 1.25 inches long depending on cur- 
rent rating. 


For more data, circle No. E3 on Readers’ 
Service Card, last page this issue. 





Simplified Circuit 

A simplified circuit design, along with 
extreme accuracy and easy maintenance 
are reported features of the new B S & W 
Monitor manufactured by Garrett Oil 
Tools, Inc., Longview, Texas, a division 
of U. S. Industries, Inc. 

The company states the Garrett Mon- 
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itor is simple to operate and calibrate in 
the field, with a compact simulator avail- 
able for calibration checking. 

Licensed and manufactured under Gulf 
Research & Development Company pat- 
ents, the monitor meets the API Code for 
B S & W monitoring, according to the 
company. 

As a quality control device, the BS & W 
Monitor is an instrument sensitive to the 
change of the dielectric constant of a fluid 
caused by contamination by other sub- 
stances. It detects changes in B S & W 
percentage of the fluid stream passing 
through the probe, continuously evaluat- 
ing the quality of the crude oil being de- 
livered by the pipe line. Any oil contami- 
nation in excess of the B S & W require- 
ment can be automatically re-routed for 
further treatment. 

(This item supplements Garrett Oil 
Tools, Inc., Division of U. S. Industries, 
Inc., data on Pages 1919-1923 of the 
Composite Catalog, 23rd [1958-59] Re- 
vision. ) 


For more data, circle No. E4 on Readers’ 
Service Card, last page this issue. 





Resilient Seal Valve 


A new resilient seal valve has been an- 
nounced by Harrisburg, Incorporated. Ac- 
cording to the company, the main feature 
of the valve is a new resilient sealing unit 
which assures positive sealing when the 
valve is closed. 

The valve’s positive sealing action is ac- 
complished with a newly-designed totally- 
confined, resilient U-shaped insert that 
wears longer and seals tighter than ever 
befoie, so states Harrisburg. When the 
valve is closed, resilient Buna-N synthetic 
rubber molded to the wedge gate fits into 
the arms of the insert, applying equal pres- 
sure to all sealing points. The more pres- 
sure applied to the handwheel, the tighter 
the seal. 

The valve body is of machined high 
strength alloy steel. These bodies absorb 
the abrasive wear and tear of the circu- 
lating fluids and confine the sealing insert 
and wear rings. The valve is available in 
2-inch, 3-inch and 4-inch sizes and in 
either screw-end or flange-end types. 

(This item supplements Harrisburg, Inc. 
data on Pages 2297-2299 of the Composite 
Catalog, 23rd [1958-59] Revision. 


For more data, circle No. E5 on Readers’ 
Service Card, last page this issue. 
APRIL 
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Non-Skid Coating 


A new non-skid coating named “Kon- 


Kote,” has been developed by Grant 
Chemical Company. According to the 
company, it is particularly suitable for 
application in petroleum drilling areas. 

Kon-Kote may be applied to a wide 
variety of materials from concrete to steel 
and has a bonding strength of 1,260 
Ibs./sq. inches to steel. Also, the company 
states, in addition to these properties, 
Kon-Kote has greater impact strength 
than concrete and three times it’s abra- 
sion resistance. 

Kon-Kote is supplied as three com- 
ponents to be mixed on the job and then 
troweled on from 1/16 to Y-inch thick. 
The coating is then brushed to the desired 
degree of roughness for non-skid protec- 
tion. The surface is non-porous, non- 
absorptive and not affected by salt spray. 
It is also resistant to 50 percent con- 





centrations of nitric, sulfuric, hydrochloric 
or citric acids. 

Kon-Kote is not affected, according to 
the manufacturer, by gasoline, vegetable 
or animal oils, or concentrations of 50 per- 
cent caustic soda. It is available in two 
formulations: Kon-Kote No. 1 has superior 
chemical resistance and Kon-Kote No. 2 
has slightly greater impact strength. 


For more data, circle No. E6 on Readers’ 
Service Card, last page this issue. 


Oil Immersion Heater 

Space Corporation of Garland, Texas, 
has announced the development of a new 
type of gas-burning heater for “gun-bar- 
rel” treaters and heater treaters. 

According to the manufacturer, the 
assembly is estimated to have twice the 
efficiency of previously-used units by elimi- 
nating many of their serious disadvantages 
of inadequate capacity, corrosion, extreme 
fire hazard and high operating cost. 

The new heater operates from even the 
lowest gas-field supply pressure. The com- 
pany states it is completely safe and it is 
designed so that the flame is sealed in- 
side the fire chamber beyond the possibil- 
ity of contact with outside inflammables. 
All controls are mounted outside the tank 
away from heat in weatherproof casings. 


For more data, circle No. E7 on Readers’ 
Service Card, last page this issue. 
































Large or Deep Well Drill 


A new drill, known as Model 60, for 
large or deep water wells, deep explo- 
ration drilling or shallow production has 
been announced by the Franks Machine 
Company. 

According to the Company, this drill is 
built to take rough usage. The complete 
drilling machine mounts on a heavy duty 
special frame trailer with tandem rear 
axle and can be supplied with front 
dolly for pulling trailer or by removing 
from dolly. All units, such as mast, 
engines, pump, drawworks, rotary table 
and fuel tanks are individually mounted 
making a complete, compact unit. An ad- 
ditional 10 foot section can be furnished 
making 58 feet, which would permit pull- 
ing in doubles of range one pipe. 


The machine is equipped: with necessary 
pulleys, cables, and weight buckets for 
rotary tongs and is furnished with two re- 
movable catwalks on the sides. A racking 
platform, which mounts back of the rotary 
table, is used for floor and also for stand- 
ing pipe. 

(This item supplements Franks Machine 
Company data on Page 1913 of the Com- 
posite Catalog, 23rd [1958-59] Revision. ) 


For more data, circle No. E8 on Readers’ 
Service Card, last page this issue. 
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New Tubing Hanger 

ALCO Products, 
Inc. has announced 
the availability of a 
new dual tubing hang- 
er providing a_ full 
area opening for tool 
passage and_inde- 
pendent movement of 
either string of tubing 

According to ALCO 
it permits either 
string of tubing to be 
pulled or lowered in- 
dependently of the 
other. A modification 
of this hanger, the 
DX-2521 Ty, is also 


available 


Each hanger consists of a lower segment lower end and tubing handling thre: 


FOR US 
E IN DRILLING OPERATION 
S 








with tubing suspension threads on the 


Kurkose 





SUITABLE 


oo 


*KIRKOSE’ SODIUM CARBOXYMETHYL 


CELLULOSE @ USED ON A WORLD-WIDE BASIS 

FOR FLUID LOSS PREVENTION @ AVAILABLE IN 
LOW AND HIGH VISCOSITY GRADES @ SALT ‘RESISTANT 
FOR BRINE MUDS AS WELL AS FRESHWATER MUDS 


In certain Countries of the world the use of S.C.M.C. for drilling operations is 


»vered by patent rights, in connection with which we are empowered to grant licences 


In sales for use in 


these countries (U.S.A., Canada, Mexico, Iran, Colombia, Iraq, Brazil, France) we pay a royalty to Drilling 


Specialities Company, Bartlesville 


7c. per lb. actual S.C.M.C., which is included in our selling 


In consequence, drillers in these countries are licensed to use our product for any drilling operations 


SK CABLE * KIRKSYL’ BURY. ENGLAND. SAMPLES & FLILL TECHNICAL 
LITERATURE WILL BE FLOWN OUT TO YOU ANYWHERE -IMMEDIATELY 
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Issued by the Chemical Division of KIRKLEES LTD., BURY, ENGLAND 
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the upper end. The upper end of the 
hanger is provided with a recess, larger 
than the standard counterbore, to receive 
a seal nipple for isolation of the tubing 
string. 


One hanger of each pair is provided 
with a seat area lower than the other and 
with two beveled guide areas, one on 
either side, to properly locate the hanger 
in the tubing head. 

This item supplements ALCO Pro. 
ducts, Inc., data on Pages 145-164 of the 
Composite Catalog, 23rd [1958-59] Re. 
vision. ) 


For more data, circle No. EQ on Readers’ 
Service Card, last page this issue. 








Positive Expanding Anchor 


Grip-Tite Manufacturing Company of 
Winterset, Ia., and Marshall, Texas, has 
announced an improved positive expand- 
ing anchor. 


The anchor is made with the spreader 
block dovetailed into the wings in such a 
manner the anchor wings are locked to 
the spreader block at all times. The manu- 
facturers state the anchor cannot collapse 
and fail and that it is the only positive ex- 
panding anchor. 


The new heavy oil field anchor is made 
of malleable iron and requires minimum 
digging for maximum strength. The No. 
201 anchor installs in a 6-inch hole and 
spreads to 16 inches in diameter and is 
made with 3 wings. It can be equipped 
with either a 5@-inch, 34-inch or 1-inch 
rod. The No. 301 anchor installs in a 9- 
inch hole and spreads to 21 inches in di- 
ameter. 


Other features are: Rods can be sup- 
plied in different lengths; the anchor 
quickly spreads by,means of a short bar; 
no dirt is disturbed either above or below 
the anchor; by turning rod threaded on 
anchor end, the wings are forced up 
against the spreader block and out into 
solid earth; the wings lock themselves into 
the spreader block when the anchor 1s 
opened. 

(This item supplements Grip-Tite 
Manufacturing Company data on Page 
2135 of the Composite Catalog, 23rd 
{1958-59} Revision. 

For more data, circle No. E10 on Readers 


Service Card, last page this issue. 
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How Drop Forgings Cured the Customers Trouble 


Disturbing reports from the field convinced a large manu- 
facturer that something was wrong with the pinion gears 
he was making. Expensive machinery built in his plants 
was giving trouble—all because of those pinions. A re- 
search engineer quickly spotted the cause: the pinion gears 
were not of the forged type, and lacked the stamina for 
heavy-duty work. 

“Get drop-forged pinions,” he advised. ‘“Try Bethlehem. 
They know how to make a good gear blank.” 

His boss accepted the recommendation. Bethlehem got 


a trial order—then a second, then a third. Now it’s no 


BETHLEHEM STEEL 


longer on a trial basis. Bethlehem drop-forges the blanks 
whenever a new lot is needed. 

The customer? He’s mighty well pleased. His pinion- 
gear troubles have disappeared. 

We suggest you call on Bethlehem for any job that can 
be handled by drop-forging methods. We are equipped to 
produce an infinite number of designs, in weights ranging 
from 1 to 250 lb. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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New Motors, Generators 

Reliance Electric and Engineering Com- 
pany, has annuounced a new line of motors 
and generators especially developed for 
electric drilling rig drives. In sizes de- 
signed to be quickly transported by air 
if necessary, the new Reliance “PM” 
series of drilling rig drive units is in 
horsepower ratings for most drilling rigs. 

The new Reliance electric drilling rig 
drive system is a packaged unit with 
plug-type connectors for cables. The units 
may be used either singly or in tandem 
with diesel and free piston engines, LPG 
or gas turbine prime movers. 

The _ foot-mount, 
and generators 


two-bearing motors 
may be permanently 





If oil production is your business... 








GET ALL THE FACTS 


on A JENSEN! 


JENSEN’s 
Pumping Jack is helping set more 
profitable production records in all 


new Rotary Balanced 


parts of the world. 


Features large, heavy main shafts 
and bearings—a taller, more rigid 
samson post. Offers complete floor 
installation. 


clearance, simplified 


And just one man—standing on the 
ground—can easily adjust JEN- 
SEN’s unique rack-and-pinion coun- 
terbalance system. 


For a more profitable showing of 
your own—call, wire or write 
JENSEN BROS. MFG. CO., INC., 
for all the facts—NOW! 


STOCKED BY YOUR LOCAL SUPPLY STORE 


Made by JENSEN BROS. MFG. CO., INC., P. O. Box 477-D, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, N. Y. 
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mounted on a trailer to keep the derrick 
floor free for more efficient drilling opera- 
tions, at the same time providing complete 
mobility. Since they do away with engine 
noise and vibration common to drilling 
platforms, they tend to improve crew 
efficiency and reduce personnel fatigue. 

Constant-speed, self-regulating engine 
control and electric drive operational 
speed control eliminates the need for pneu- 
matic or hydraulic-controlled diesel and 
generator cross-over regulators, reducing 
initial equipment costs. 


For more data, circle No. Ell on Readers’ 
Service Card, last page this issue. 


New Pump Valve Spacer 

A new Pump Valve Spacer which elimi- 
nates the use of a pulling unit in bumping 
valves has been placed on the market by 
Win-Well Manufacturing Company, Tulsa. 
According to the manufacturer, the new 
equipment also eliminates the safety hazard 
of standing on the stuffing box to change 
the clamps while bumping valves in the 
standard manner. 

It is manufactured in two different mod- 
els, one for manual operation and one for 
ratchet operation. Both models employ a 
lift-screw mechanism to adjust the height of 
the rod string. The rods can be lowered to 
bump the valves and returned to the pump- 
ing position in a matter of minutes. 

With the new Pump Spacer the height 
of the rods can be controlled to a fraction 
of an inch. The Spacer can also be used to 
compensate for sucker rod stretch in new 
wells. 

Standard models of the Pump Valve 
Spacer are designed to fit l-inch to 1%-inch 
polish rods. Models are also available to fit 
12-inch polish rods. All models are tested 
to 120,000 psi. 

(This item supplements Win-Well Manu- 
facturing Company data on Page 5309 of 
the Composite Catalog, 23rd [1958-59} Re- 
vision. ) 

For more data, circle No. E12 on Readers’ 
Service Card, last page this issue. 
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Where Oilmen | “GREASE-CUTTER” 
Meet in Houston .. . THAT CUTS 
 RIG-CLEANING 
COSTS TOO! 


Here in the new Rice with its beautifully 
redecorated guest rooms and meeting 
quarters and restaurants are luxuries and 
comforts second to none. And here on the 
entire top floor is the fabulous Petroleum 
Club. Make the Rice your Houston head- 














quarters. Ideally located downtown. 


| | THE 


| RICE 


HOTEL 








| | "Well in hand — 


with a 


GEOLOGRAPH 
RECORDER!" 4 


For cleaning everything from superstructure to 
substructure, RW’s speed and thoroughness have 
made this remarkable product a favorite among 
oil-rig operators who want to keep cleaning costs 
to a minimum. 





Yes, GEOLOGRAPH recorders give you 
the most complete record available while 
the well is drilling. 


This is our ‘‘Fifth-of-a-Century”’ of RW was developed by Procter & Gamble to cut 
superior service to the oil industry. oil and grease quickly. Yet unlike many other 
In all ways it always pays to log as you cleaning agents, it’s not hard on paint or workers’ 
drill with a GEOLOGRAPH recorder, hands. RW compound is easy and economical to 
which combines the exclusive unique use . . . will produce suds in 

“Trip Action” and ‘‘Magna-Sensor”’ hard or soft water... hot as 
features. well as cold water. 


For information, contact your local 
GEOLOGRAPH office. 





If you’re looking to reduce 
your rig-cleaning costs, try 


GEOLOGRAPH ra, la 
OIL FIELD SERVICES Boctirr+S arte 


P.O. Box 1276 * Oklah City 1, Okla. _ 
oe eee ty ; Bulk Soap Sales Dept., Box 599, Cincinnati 1, Ohio 
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New Quadruple Valve 


\ quadruple valve with four 2-inch 
through conduit gate 


quadruple 


valves in a single 


body for use on completion 
Christmas trees has been 
W-K-M, a division of ACI 
corporated 

The new valve is available in the 2-inch 
size up to 5,000 pounds API maximum 
working pressure. All W-K-M multiple 
completion valves including the dual and 
the triple completion feature pressure seal 
bonnets, parallel expanding gates, closed 
packing boxes and super finished stems. 

(This item supplements W-K-M_ Divi- 
sion of ACF Industries, Incorporated, data 
on Pages 4993-5060 of the Composite Cat- 
alog, 23rd {1958-59} Revision. 


For more data, circle No. E13 on Readers’ 
Service Card, last page this issue. 


announced by 
Industries, In- 


New Personnel Boat 


A new personne] 
been an- 
nounced by Higgins, 
Inc. The 52-foot 10'2- 
inch craft is built of 
special magnesium- 
aluminum by Alumi- 
num Company of 
America, and ts driven 
by two 500 horse- 
power gas-turbine 
Jupiters by Solar Air- 
craft Company. 
Named the *‘Polyhe- 
dral,’ Higgins states that the hull bottom 
design provides less friction, an easier ride 
and faultless control, even in 3'2-foot 
waves, with speeds in the 40 mph range. 


boat has 





15 h. p. motor operating 
efficiently on single-phase 
electricity—thanks to the 
H-A-S Conversion System. 





Write for this N Ow! 


“How to use three-phase motors 


on SINGLE-PHASE CURRENT" 


... and profit from the 
added economy 
and efficiency! 


Three-phase motors cost less than 
single-phase motors, are more efficient, 
and have far greater salvage value. 

The NEW H-A-S Phase Conversion 
System enables you to use three-phase 
motors (3 h. p. or larger) on 220 V 
single-phase current. Three-phase motors 
cost less, operate for less, and can be used 
later on three-phase current. 

On many rural single-phase lines 


service is limited to 5 h. p. single- 


KEN ELLIOTT MOTORS, INC. 


P. O. Box 5158-B 
BOSSIER CITY, LOUISIANA 


phase motors, but the H-A-S Phase 
Conversion System permits the use 
of three-phase motors up to 75 h. p. 


The H-A-S is available in two mod- 


els, for motor mounting and remote 
mounting. 
This is GOOD NEWS in the oil 


country. To solve an immediate problem 
—or for your files—write NOW for 
complete details and the name of your 
nearest supply store or distributor! 








A -#8 ~S wast conversion system 
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The ‘“Polyhedral’” Personnel Boat is a 
major break-through in marine design, 
construction material and propulsion, ac- 
cording to Higgins. 

For more data, circle No. E14 on Readers’ 
Service Card, last page this issue. 








Fully Equipped Rig Lab 

Availability of a newly developed Rig 
Lab to aid the drilling operator in solving 
his drilling mud problems is announced 
by Magnet Cove Barium Corporation. 

The new mud ttesting unit contains 
complete equipment for making the usual 
chemical and physical tests of drilling mud. 
It comes fully equipped and ready for 
use. Included in the equipment are: 

1. A Magcobar mud balance, with three 
scales 

2. A Magcobar stopwatch with cover 

3. A Magcobar plastic viscosity funnel 

4. All necessary reagents (in non-break- 
able polyethylene bottles) and equipment 
for determination of the usual contami- 
nants in the mud system and for making 
chemical tests. 

5. A Fann filter for water loss determi- 
nation and study of wall building prop- 
erties. 

Constructed of heavy gage metal to 
withstand severe field conditions, the new 
mud testing kit measures 27 x 19 x 12 
inches and weighs only 65 pounds. It can 
be mounted on a table or on hangers. Its 
hinged front opens to provide a convenient 
working surface for conducting mud tests, 
and its tough thermo-setting epoxy-resin 
finish practically eliminates maintenance. 

(This item supplements Magnet Cove 
Barium Corporation data in Pages 3128- 
3129 of the Composite Catalog, 23rd 
[1958-59] Revision. ) 

For more data, circle No. E15 on Readers’ 
Service Card, iast page this issue. 


WORLD OIL APRIL 1959 





EE eee eR 


























Transistorized Amplifier 


Texas Instruments Incorporated has in- 
troduced an all-transistorized seismic ampli- 
fier system. Weight, power and size savings 
over conventional vacuum tube 
range from 50 to 80 percent. 

This new system, called the Explorer, 
model 8000 Seismograph, is a 24-channel 
seismograph, complete with control and test 
circuitry, contained in one portable water- 
proof case weighing only 57 pounds. Power 
for the system is supplied by an all-transisto- 
rized regulated power supply and a light- 
weight 12-volt aircraft battery, both occu- 
pying another portable case weighing only 
$5 pounds. 

In order to simplify field operations, all 
controls have been color coded to match 
the function group to which they pertain 
Also, gain controls have been calibrated in 
decibels so that the operator will know the 
exact amount he is increasing or decreasing 
his gain. The Explorer is also adaptable to 
truck-mounted operations 


For more data, circle No. E16 on Readers’ 
Service Card, last page this issue. 





Pressure Dump Valve 


Black, Sivalls & Bryson, Inc., has intro- 
duced a new high-pressure dump valve for 


use in the production of oil and gas. De- | 
signed for dumping liquid from pressure | 
vessels, the valve is actuated by a displace- | 
ment type liquid level controller or other | 


piloting device capable of an air output 
of 6-30 psi. It is also, according to the 
company, ideal for “‘stop cocking” and al- | 


APRIL 1959 WORLD OIL 


systems ; 


though primarily designed for on-off serv- 
ice, it can be used for limited throttling 
range applications. 

The new valve is available in 1l-inch and 
2-inch sizes with either a 3,000-pound or 
6,000-pound CWP rating. Bodies are of 
forged steel and furnished standard with 
either screwed or socket welding connec- 
tions. Valve bodies are available in globe, 
angle and special angle adaptable to cold 
weather services. 

The company states that inner valve 
and seat cages are available from % inch 
through 5% inch in the l-inch body and 
14 inch through 1% inches in the 2-inch 
body. Standard material is 17-4 Precipi- 
tation Hardened Stainless Steel. However, 
Carboloy is available for very severe serv- 


ice conditions. One inner valve fits all 


seat cages within a body size and inner 
valves and seats may be changed with con- 
ventional hand tools. All closures are “O” 
ring sealed. 

Actuator is completely reversible in the 
field with no additional parts needed to 
convert from “air to open” or “air to 
close” and vice versa. Diaphragm mate- 
rial is Buna-N Nylon reinforced. Dia- 
phragm cases are pressed steel treated for 
corrosion resistance. Inner valve position 
indicator is located at the top of the valve. 

(This item supplements Black, Sivalls & 
Bryson, Inc., data on Pages 637-656 of the 
Composite Catalog, 23rd [1958-59] Re- 


vision. ) 


For more data, circle No. E17 on Readers’ 
Service Card, last page this issue. 
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ONICALLY 


You have your ear to the formation when you 
use Empire’s Acoustic log, an advanced poro- 





sity, velocity, lithology and correlation tool. 
Empire’s Acoustic log is the first velocity log- 
ging system with these simultaneous features: 
single receiver Acoustic, dual receiver Acoustic, 
choice of SP or Gamma-Ray, linear velocity 
dual Acoustic and integrated travel time. Em- 
pire’s Acoustic log is an economic multi-pur- 
pose logging system providing a one-run service 


ave 


GEOPHYSICAL INC. 


CORPUS CHRISTI, MIDLAND, and 


For more data on advertised products, use Readers’ Service Cards, last page. 


for the geologist, engineer, 
and geophysicist. 


LOGGING SERVICES 


6000 CAMP BOWIE BOULEVARD e FORT WORTH, TEXAS 


ODESSA, TEXAS; DENVER and DURANGO, COLORADO 
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High Torque Motors 

A new line of motors with electrical char- 
acteristics designed specifically for oil well 
pumping is now available from General 
Electric. 

These motors, developed by the compa- 
ny’s Small AC Motor and Generator de- 
partment, provide higher starting torques 
and higher motor slip than ever before 
available, according to General Electric. 
G.E. says the KOF line also matches its 
performance closer to cyclic oil well pump- 
ing loads than any other motor of its type 
as borne out by extensive tests in Kansas 
ind Texas oil fields. 

Available from 5 to 60 hp, at no increase 
in price, the new motors provide 400 per- 
cent starting torque and from 8 to 10 per- 
cent slip. Higher starting torque allows oil 
wells to use smaller motors on pumps that 





Provide full passa 
| the ball . . - vse 9 new, 
4 Beer cement com 


Larkin of Butler Concrete Float Shoes, C-503, 
and Float Collars, C-510 and C-511, are 
engineered so that areas “G"’, “I”, and “E™ 
have the same relationship in all sizes. This 


assures trouble-free flow around the ball. 


A special cement compound, stronger than 
ordinary cement, is used. It has been tested 
to compression strengths of 5,000 psi at 24 


hours age and 8,000 psi at 7 days age. 


To protect against return flow, the back 
pressure valve on Larkin of Butler Float and 
Guide Equipment is equipped with a pre 
cision ground ball in a specially compounded 


cage with Hycar seat. 


Phone 73-784, wire, or 
write for specific sizes 


and prices. 


have high starting loads, The higher slip, 
according to G.E., allows less motor derat- 
ing for duty cycles, as the motor now 
“backs off’ from peak loads and uses the 
inertia of the counterweight to smooth out 
load peaks and current peaks on the power 
system. 

Other benefits of the design include: Class 
B insulation for better protection and higher 
heat capacity; double-end ventilation for 
best motor cooling and equal cooling of 
both bearings; and complete corrosion re- 
sistant cast-iron construction with all open- 
ings screened against rodents and reptiles. 

(This item supplements General Electric 
Company data on Page 1989 of the Com- 
posite Catalog, 23rd [1958-59] Revision. ) 
For more data, circle No. E18 on Readers’ 
Service Card, last page this issue. 





Improved Float Shoes 
and Collars 


ge around 


pound 
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Float Shoe , C-503 





Larkin & Co., Inc. 





Spring St. Butler, Pa. 


LARKL[Pf Gutter 
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Gasketless Orifice Unions 

Catawissa Cup-Orifice Unions are now 
being offered by Catawissa Valve & Fitting 
Company, Catawissa, Penn. 

According to the manufacturer, the new 
product features a cup-shaped stainless steel 
orifice plate which fits into place between 
the conventional pipe union head and tail 
pieces to form a tight, leak-proof seal with 
ground joint steel to stainless steel seats. 
Separate gaskets are eliminated as is the 
previous uncertainty of the gasket type 
needed for specific temperature and pres- 
sure requirements. 

The new Cup-Orifice Unions are made in 
¥g to 2-inch pipe sizes, inclusive, with a 
3,000 psi pressure rating. 


(This item supplements Catawissa Valve 
& Fitting Company data on Pages 1238- 
1239 of the Composite Catalog, 23rd 
[1958-59] Revision.) 


For more data, circle No. E19 on Readers’ 
Service Card, last page this issue. 


Tubing Saver Subs 

Gulf Oiltool Company has de- 
veloped a Tubing Saver Sub, 
which according to the company, 
now makes it possible to profit- 
ably use oil well tubing for 
workover, completion and other 
operations. According to the 
manufacturer, their cost is so ® 
low that they can also be set 4% 
along with the tubing in wells * 
where the tubing is frequently — 
pulled. Savings are over drill 
pipe in cost of pipe, transporta- 
tion, heavy well loads and bigger 
rigs. 

Tubing Saver Subs are even 
more profitable, states Gulf Oil- 
tool, since their purchase or 
rental cost is only one-half that 
of tubing tool joints. Tubing 
Saver Subs are available both on 
sales and rental basis, domestic 
and export. 


liye © 





(This item supplements Gulf 
Oiltool Company data on Page 
2145 of the Composite Catalog, 
23rd [1958-59] Revision.) 


For more data, circle No. E20 on Readers 


Service Card, last page this issue. 
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R/m Products 


RAY-MAN BRAKE BLOCKS 


Long lasting Ray-Man 635-D Brake Blocks cost less because 
they wear longer. Made of extra-large asbestos yarns, special 
saturant, wire reinforced. Resist bleeding, won’t glaze or 
carbonize. Ray-Man blocks are available in drilled or coun- 
tersunk sets or in the R/M patented Key-Lok style. Patented 
Key-Lok gives more friction surface, blocks slide on and off to 
speed relining. Make hole faster. Cut cost with Ray-Man. 
Call your nearest R/M warehouse today or contact your 
closest authorized R/M_ oilfield equipment supply store 
located in major oil producing areas. 


CONDOR LS V-BELTS 
Length Stabilized 


No whip, no wobble, no weave—no undue stress or V-belt 
turnover on long center, heavy duty oilfield drives! Condor 
LS V-Belts are /ength stabilized to give a degree of lateral and 
longitudinal stability without stretch never before possible. 
They're length certified, too... measured, tagged and vac- 
uum packaged to assure positive length control and freshness 
from factory to field to drive. Write for Bulletin M210. 


RAY-MAN ROTARY HOSE 
Strong - Safe - Flexible 


Special high-tensile steel cable wire reinforcement, precision 
wound under tension, gives Ray-Man CBL Rotary Hose 
unequalled strength and flexibility for safer, easier handling 
and make-up on the rig. Resists kinking and accidental 
crushing in transport . . . holds steadier in the derrick without 
whipping—even under high pressures of deep drilling. Stream- 
lined, built-in coupling has no protruding lugs or flanges 
features R/M leak-proof “Lip-Lok” seal that tightens under 
pressure to prevent blowouts! Write for Oilfield Hose 
Bulletin M651. 


R/M POLY-V° DRIVES 


More Power - Less Space 


No other drive puts as much extra push in deep hole drilling 
as the exclusive, patented R/M Poly-V! Delivers up to 50°, 
more power capacity than a V-drive of equal width... or 
equal power in as little as 24 the width. Single unit belt design 
eliminates belt matching problems in the field... reduces 
field inventories. Just two belt cross sections meet every 
heavy duty drive requirement. Write for Poly-V* Drive 
Bulletin M141. 


*Poly-V is a registered Rayvbestos-Manhattan trademark. Patented. 


RAYBESTOS-MANHATTAN, INC. 


PASSAIC, NEW JERSEY 


Brake Linings and Blocks @ Clutch Facings and Automatic Transmission Friction Parts ¢ Conveyor and Power Transmission Belts 
Industrial Hose @ Rubber Covered and Lined Equipment @ Mechanica! Packings and Gasket Materials ¢ Asbestos Textiles ¢ Engineered 
Plastics @ Sintered Metal Products @ Abrasive and Diamond Wheels @ Industrial Adhesives @ Laundry Pads and Covers @ Bowling Balls 
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PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 
TUBING 
PERFORATOR 


| 








M. M. Kinley 
Company 
Licensees 














OR 2-533! 


ABILENE, TEXAS—Hudson-Eads, Inc. 
ANACO, ANZOATEGUI, VENEZUELA 

Anzoategui Wire-Line Service, C. A. 
BAY CITY, TEXAS—J. P. Graham Cl 5-4526 
BEAUMONT, TEXAS 

Assoc. Eng. & Eqpt., Inc. TE 5-7046, ZF 8-2023 
CABIMAS, ZULIA, VENEZUELA 

Wireline Engireers, S. A 


CASPER, WYOMING—C. A. White 3-5264 
CORPUS CHRISTI, TEXAS—Tolle, inc... TE 5-5367 
FARMINGTON, NEW MEXICO 

B & R Service, Inc.. DA 5-2393 
FORT MORGAN, COLORADO—C. A. White 919 
GLENDIVE, MONTANA—C. A. White EM 5-3633 
HOBBS, NEW MEXICO 

Horne Well Service Co. - 3-5396 
HOUMA, LOUISIANA—Camco, inc. . 7330 
HOUSTON, TEXAS 

ssoc. Eng. & Eapt., Inc.. CA 5-1103 
HOUSTON, TEXAS 

Mid-Western Well Ser. Co. RE 4-4262 
HUUSTON, TEXAS 

Long Line Production Co. GR 3-5739 
LAFAYETTE, LOUISIANA 

Assoc. Eng. & Eapt., Inc. ‘ CE 5-6770 

Cameo, inc. ‘ CE 5-3124 
LIBERAL, KANSAS—Rainbo Service Main 4-3598 
MIDLAND, TEXAS 

Lueccous Service & Eaqpt. Co. MU 2-163! 
HOUMA, LOUISIANA 

Assoc. | & Equip. tne. UP 2-0347 
ODESSA, TEXAS 

Wire Line Service, Inc. FE 2-6497 


Camco ’ 
OKLAHOMA CITY, OKLAHOMA 

Rainbo Service Co. ME 4-2131, ME 4-0105 
PETTUS. TEXAS 


Eddie Jones Eng. Co., Pettus (6, Beeville, FL 8-1218 
SHREVEPORT. LOUISIANA—Cameco, Inc 8-3615 
VICTORIA, TEXAS—Camco, Inc. Hi 3-952! 
WHITTIER, CALIFORNIA 

Kline Wire Lire Co. OX 3-273! 
WICHITA FALLS, TEXAS—Hudson-Eads. Inc. 


322-8584, 322-1792, 767-8727, 723-4690, 767-3793 


or leakproof, — 
for lekeereet 











connections 







SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- 
rosion, joint seizure. 


LIQUID WRENCH ° 


y, The super-penetrating 
Se rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ parts 
Liquid Wrench works 


fast ...yet is absolutely 
safe for all metals and 









At Industrial, Automotive, 
Hardware, Plumbing Jobbers 


RADIATOR SPECIALTY CoO. 


orth Ceroline 





Cherlotte 
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New Literature 


For more data on New Equipment or copies of Catalogs 
and Literature reviewed in this issue, use the Readers’ Serv- 
ice postcards just inside the back cover and facing the 
Advertisers Index. Simply circle code numbers of items de- 
sired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of 
desired information directly to you. 


Resistivity Logs Brochure 


A brochure has been prepared outlining 
the work done during the last few years 
with Guyod Analogue Computer for six 
major oil companies. Over 7,000 resistivity 
curves were recorded with Normals, Lat- 
erals, the Limestone device, a Guard- 
Electrode and various Laterologs on sev- 
eral hundred types of formations and are 
available for public sale. 

These curves supply basic data never 
made available before for the interpreta- 
tion of electric logs. 


To get a copy, circle No. E21 on Readers’ 
Service Card, last page this issue. 


Gas Lift Valves Bulletin 


Otis Engineering Corporation, Dallas, 
has published a new six-page bulletin on 
its Types F and FK Retrievable Gas Lift 
Valves. 

According to the literature, the valves 
are remarkably simple in design and con- 
struction. The only moving parts in the 
valves are two resilient elements. Both the 
Type F and FK valves are designed to be 
used in weils being produced by continuous 
or intermittent flow gas lift method. The 
valves also may be adapted to casing-flow 
gas lift operations. The valves are designed 
to fit Series M and KB eccentric side-pocket 
gas lift mandrels and are run in and re- 
trieved with standard wire line tools. 

The new literature contains full-color il- 
lustrations, including cutaway sections of 
the valve, flow courses, etc. 


To get a copy, circle No. E22 on Readers’ 
Service Card, last page this issue. 


New Valve Catalog 


A new 56-page catalog has been an- 
nounced by the McEvoy Company, fur- 
nishing complete, compact information on 
McEvoy valves, multiple completion 
equipment and wellhead equipment. The 
illustrated catalog, containing tables and 
graphs for handy information, includes 
a convenient index. 

The catalog also contains information 
on miscellaneous equipment such as API 
flanges, ring gaskets, studs and nuts etc. 


To get a copy, circle No. E23 on Readers’ 
Service Card, last page this issue. 


Platforms Brochure 


A 12-page brochure with 46 illustrations 
has been prepared to describe three-legged 
offshore oil drilling platforms by R. G. 
LeTourneau, Incorporated. Also included 
are illustrations plus brief descriptions of 
proposed future platforms which will 
operate in waters up to 600 feet in depth. 
The new brochure is entitled “Oceans of 
Experience.” 

To get a copy, circle No. E24 on Readers’ 
Service Card, last page this issue. 


For more data on advertised products, use Readers’ Service Cards, last page. 


New Parts Catalog 

The Guiberson Corporation, one of the 
Dresser Industries, has announced a new 
catalog for the years 1959-1960, contain- 
ing full descriptions, detailed engineering 
data, complete parts price list and numer- 
ous illustrations of Guiberson Oilfield 
Equipment. 

The 172-page catalog is strongly bound 
and printed throughout in large readable 
type on heavy paper. Copy is confined 
to essential information and every listed 
item is priced and identified by individual 
part number. Exploded parts drawings 
assist in quick identification of replace- 
ment parts. 

Setting and _ removal 
clearly outlined and a 
stroke table provided for 
packer offered. 

To get a copy, circle No. E25 on Readers 
Service Card, last page this issue. 


Technical Data Card 


Engineers, purchasing agents and others 
responsible for the procurement of stain- 
less tubing, pipe and welding fittings will 
be interested in a new technical data 
card published by the Tubular Products 
division of The Babock & Wilcox Com- 
pany. 

This card tells of the high temperature 
properties of B & W Croloy 16-13-3 (TP 
316), its chemical composition, size ranges 
and short time tensile and rupture prop- 
erties. 

To get a copy, circle No. E26 on Readers’ 
Service Card, last page this issue. 


Conversion System Booklet 

A four-page data sheet giving specific 
question and answer information on the 
economics of their conversion system per- 
mitting use of 3-Phase Motors on Single- 
Phase Power has recently been announced 
by Ken Elliott Motors, Inc. 

The data details the advantages of the 
system, particularly for oil well pumping 
areas where 3-Phase electric power is not 
available. 

To get a copy, circle No. E27 on Readers’ 
Service Card, last page this issue. 


New Insulating Catalog 


Tejas Plastics Materials Supply Com- 
pany of Fort Worth has announced the 
development of a new plastic insulating 
head for anodes for heater treaters or oil 
emulsion treaters. 

The illustrated catalogue sheet states that 
the insulating head is designed to give per- 
manent insulation and support to the anode, 
molded on to give a leadproof connection, 
and it is designed for easy installation into 
a victaulic-type nipple. The material uti- 
lized in the insulating head is a glass and 
fiber reinforced resin with excellent mois- 
ture vapor resistance, dielectric properties 
and compressive strength. 

To get a copy, circle No. E28 on Readers’ 
Service Card, last page this issue. 


procedures are 
surface setting 
each type of 
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